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Integration of digital learning objects 
for HIV/AIDS prevention education is 
an approach of experimenting the use 
of games, online lessons with discussion 
forum and video drama for teaching 
school children HIV/AIDS prevention 
in Ugandan secondary schools. The 
learning objects were designed using 
pedagogical, cognitive and technological 
criteria. This environment was devel-
oped and experimented in secondary 
schools with school children and teach-
ers. The evaluation results show high 
acceptance of the digital tools for teach-
ing and learning. GASONEL pedagogy 
and software design method was formu-
lated from the learning objects to guide 
researchers, educationists and software 
developers to develop similar systems.
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ABSTRACT 
 
The purpose of the research is to investigate digital learning objects for HIV/AIDS 
prevention education in Ugandan secondary schools.  The research seeks to find digital 
solutions to HIV/AIDS prevention education and guidelines for design of learning 
environment for practitioners to use. The research was conducted using development 
research methodology. The focus was to design digital learning environment (NetAIDS) 
and evaluate its educational value with students of age range from 13 to 19 years and 
teachers. The design emphasizes technical, pedagogical and cognitive aspects of the 
digital learning environment. Participatory design approach was used to build learning 
objects with community of students and teachers from different secondary schools in 
Uganda.  Computer games were developed and online lessons with discussion forum 
were designed using open source software tool (Moodle).  The experimentation of these 
learning objects in schools and the subsequent evaluation shows acceptance rate of 
learning objects at 80%. Relationships were established between different latent 
variables in the evaluation of the NetAIDS. Hypotheses were tested and the results 
were used to formulate software design method referred to as GASONEL for guiding 
practitioners in developing and integrating similar learning objects in the future.  
Content analysis of students’ online discussions was performed and the results indicate 
high potential of using online discussions for behavioral change among the teenage 
youth in schools. GASONEL pedagogy and software design method are very promising 
for designing online educational software for teenagers in HIV/AIDS education. This 
same approach of design may also be used to address other social problems in which 
children can be educated using computer games and online lessons with discussion 
forum. The future research should include the experimentation of mobile phones for 
online counseling and 3D animations for HIV/AIDS drama education. 
 
Universal Decimal Classification: 37.018.43:004 
 
Library of Congress Subject Headings: Educational technology; Computer-assisted 
instruction; Health education; HIV infections; AIDS (Disease); Uganda 
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Keywords: digital learning objects; computer games; HIV/AIDS prevention; 
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1 Introduction 
 
1.1 BACKGROUND 
 
More people than ever are living with HIV/AIDS, largely due to greater access to 
treatment. At the end of 2010, an estimated 34 million people were living with 
HIV/AIDS worldwide, up 17% from 2001. This reflects the continued large number of 
new HIV infections and a significant expansion of access to antiretroviral therapy, 
which has helped reduce AIDS-related deaths, especially in more recent years. There 
were 2.7 million new HIV/AIDS infections in 2010 and 700,000 AIDS-related deaths 
(UNAIDS, 2011). The epidemic continues to be the most severe in Southern Africa with 
South Africa having more people living with HIV/AIDS (5.6 million) than any other 
country in the World (UNAIDS, 2011). 
     The Millennium Development Goals (MDGs) are eight international development 
goals that were officially established following the Millennium Summit of the United 
Nations in 2000, following the adoption of the United Nations Millennium Declaration. 
Universal access is critical to achieve the HIV target for millennium development goal 
(MDG 6), which is to halt and reverse the spread of HIV by 2015. Achievements of the 
MDG goals on education (MDG2), maternal and child health (MDG 4 and MDG 5), 
poverty (MDG 1) and environmental sustainability (MDG 7) also depend on successful 
HIV prevention, treatment and mitigation (UNESCO, 2011a). There is a need to 
improve and scale up HIV prevention, including access to new and proven prevention 
interventions, and to provide simpler and less costly treatment if countries are to meet 
their Universal Access targets (UNESCO, 2011a). In many countries there is also a gap 
between knowledge and practice and some young people who do not have accurate 
information about HIV/AIDS engage in risky behaviors. Educational responses also 
need to address the factors that contribute to this, including peer pressure, youth 
culture and low risk perception. 
      Behavior change programs should aim at (i) preventing new HIV/AIDS infections in 
late adolescence and young adulthood and (ii) addressing factors that make older 
people resistant to change. To be effective, social and behavior change programs should 
combine media communication with face-to-face programs, targeted at different age 
groups and levels of society and focus on both individual behaviors and environments 
that inform behaviors. They need to reach enough people in intensive, focused and 
sustained way (UAC, 2011). Well planed HIV/AIDS and sexuality education increases 
knowledge, develops skills, generates positive attitudes and can modify or reduce risk 
taking behavior. But poor quality curricula, lack of properly trained teachers and 
inappropriate teaching methods and learning materials, among other factors, limit the 
effectiveness of HIV/AIDS education that focuses on providing information and uses 
traditional teaching methods often fails to engage young people and to address 
attitudes, skills and behaviors.  
      Integrating digital objects in a common digital learning environment enriches the 
learning content by providing different tools for learning the same lesson. The 
Joseph Kizito Bada: Integrating digital learning objects for HIV/AIDS prevention: a contextualized 
approach 
                                                      Dissertations in Natural Sciences and Forestry No 96 
 
2 
contextual approach is the focus of the study design in the context of Ugandan school 
children and teachers. Information and Communication Technology (ICT) resources 
hold great potential for HIV/AIDS education for the youth since they use these 
resources for entertainment, learning, networking and communication. We reviewed 
selected research articles and discovered that static websites, story books, standard text 
books are common educational tools used at present for teaching and communicating 
HIV/AIDS prevention information to teenage children in schools. Computer games and 
web 2.0 tools of social networks have not been used for formal teaching of HIV/AIDS 
prevention in schools despite the interest the teenage children have in using ICT for 
learning (Bada & Suhonen, 2011a). The purpose of the PhD research is first of all to 
design and develop digital learning objects, namely; computer games, video drama, 
virtual classroom with discussion forum in context of Ugandan schools; secondly, the 
developed objects are then experimented in schools; thirdly, formative evaluation is 
performed to inform the designers to refine the learning objects; and finally qualitative 
and quantitative data is collected from students and teachers using questionnaires and 
analyzed to scientifically establish the viability of the developed learning objects for 
HIV/AIDS prevention education.  
 
Definitions 
Macmillan (2007) English dictionary for advanced learners defines methods, principles, 
pedagogy and methodology and pedagogy as follows: 
Methodology refers to set of methods and principles used for doing a particular kind of 
work, especially scientific or academic research. 
A method is defined as a planned or established way of doing something. 
A principle is a basic belief, theory or rule that has a major influence on the way in which 
something is done. 
Pedagogy is the methods and principles of teaching 
 
Learning object  
 
McDonald (2006) defines learning object as a result of applying a set of rules to a 
learning content (object) in order to construct something meaningful or an activity or 
purpose which is used for learning. A unit of learning object is a digital element. The 
three characteristics of learning objects are: learning objects are reusable because they 
are always defined in terms of simpler versions of themselves. The simplest object from 
which one can create a learning object by applying some rules to construct meaning, 
activity or purpose, is a digital element; learning object can be as big as it ought to be in 
order to construct some meaning, activity or purpose. There is no theoretical limit to the 
size of a learning object; and a learning object must serve the purpose of learning. 
 
Digital Learning Environment (DLE) 
 
A digital learning environment comprises technology tools, pedagogical aspects, and 
cognitive science application. The digital learning materials include learning content, 
examples, visualizations, exercises and small learning tools. These materials are not 
only limited to text and graphics but they also include hypermedia and multimedia 
Introduction 
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content (audio, video, and animation). Digital learning tools are the learning objects 
that facilitate the actual learning process. There are a variety of digital learning tools 
including; visualization and concretization environments, simulations, tools for social 
interaction and collaboration, evaluation and assessment technologies, and mind tools. 
The digital learning environment can also be in form of games, robotics, learning 
management systems, and online study programs. 
 
NetAIDS 
 
 NetAIDS  is a digital learning environment which was designed and developed in this 
study for imparting HIV/AIDS basic facts and prevention to teenage school children in 
Ugandan schools. The digital learning environment comprises online lessons with 
discussion forum and computer games as the primary learning objects. These learning 
objects were developed for teaching HIV/AIDS awareness and behavioral change. 
 
Context 
 
 Technology is always used and implemented in a specific context. Swantz 
(1989) uses an anthropological point of view to define context in terms of its 
intellectual, physical, institutional, social and cultural components. Information 
systems researchers Tiihonen, Mursu and korpela (2006) define context in terms 
of the natural, cultural, historical and immediate situations, and Avgerou (2002) 
acknowledges contents of innovation and their relation to the social context.  
Contextualizing HIV/AIDS education means taking all prevailing conditions in 
the local environment and society into account when developing learning 
objects for HIV/AIDS education. Contextualization in HIV/AIDS education 
unites development with a clearly defined needs-based approach. This kind of 
approach accords great importance to the sharing of acquired knowledge and 
expertise with local residents, as well as the kind of engagement on the part of 
the local population that stimulates active participation and sustainable long-
term development (Sutinen & Vesisenaho, 2005  and Gyekye, 1997). 
 
Contextualizing HIV/AIDS education – the NetAIDS 
 
A contextual way of learning makes it easier for students to retain knowledge 
because it offers the models that scaffold their learning processes and can relate 
the learning to their existing mental models. In NetAIDS education, the students 
learned HIV/AIDS basic facts, prevention and positive learning through 
multiple learning objects that include online lessons, computer games, video 
drama and discussion forum. The video drama is based on local cultural practice 
in Uganda. The computer games are designed on the basis of the curriculum for 
HIV/AIDS education in schools. These learning objects integrated culture and 
experts knowledge in one NetAIDS education environment in schools.  
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Straight Talk 
 
Straight Talk Foundation (STF) is a key supplier of literacy materials countrywide and 
the main source of Behavior Change Communication (BCC) materials for adolescents.  
The materials are the main and often only source of affirming, values-based and 
scientifically-accurate knowledge on HIV, sexuality and growing up in most Ugandan 
communities. STF is a non-governmental organization with headquarter in Kampala. 
Students in Ugandan secondary schools form Straight talk clubs to communicate 
HIV/AIDS prevention information and reproductive health issues. The straight talk 
club of Kyambogo University participated in using NetAIDS digital learning 
environment for HIV/AIDS education. 
 
Youth Alive clubs 
 
Youth Alive clubs focus on behavior change and character transformation of the youth 
in preventing and mitigating HIV/AIDS. It was and is still Youth Alive's core goal to 
help children, adolescents and young adults lead a healthy life free of HIV/AIDS so as 
to see out or fulfill their future dreams and ambitions through committing to healthy 
and proactive life styles. A Ugandan school may choose to establish Youth Alive club or 
a straight talk club for a group of students to discuss health related issues. Youth Alive 
clubs of Gayaza High School and St. Mary’s College Kisubi used NetAIDS to learn 
HIV/AIDS basic facts, preventive measures and care for the people living with 
HIV/AIDS. 
 
1.2 RESEARCH PROBLEM 
 
The sixth United Nations millennium development goal is to combat HIV/AIDS, 
malaria, and other diseases by 2015. According to UNAIDS (2009), the number of 
people living with HIV/AIDS continued to grow in 2008 reaching an estimate of 33.4 
million people. The total number of people living with the virus in 2008 was more than 
20% higher than the number in 2000, and the prevalence was roughly threefold higher 
than in 1990s young people remain at the center of the HIV/AIDS epidemic in terms of 
rates of infection, vulnerability, impact, and potential for change. They have grown up 
in a world affected by AIDS but many still lack comprehensive and correct knowledge 
about HIV/AIDS prevention. In situations where young people are aware of HIV risks 
and preventive actions, they are changing their behavior in a way that reduces their 
vulnerability. Efforts to increase HIV knowledge among young people still remain 
inadequate. Of the 1.7 billion young people worldwide, 5.4 million are estimated to be 
living with HIV (UNAIDS, 2009). Young people are particularly vulnerable to HIV 
infection for social, political, cultural, biological and economic reasons. In order to 
protect themselves against HIV, the youth need:  information, skills, youth-friendly 
health services, and a safe and supportive environment. 
       The importance of preventing HIV infection among young people has been a 
consistent message in all HIV/AIDS related commitments. These include the 
millennium development goals, the declaration of commitment made at the 2001 
United Nations General assembly Special Session on HIV/AIDS (UNGASS), and the 
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General Assembly Political Declaration on HIV/AIDS in 2006. The modern ICT 
solutions can play an important and relevant role in HIV/AIDS preventive education 
when they are designed accordingly (UNESCO, 2006; Victor, 2008). The ICT solutions 
were not integrated into digital learning environment for the case of Uganda. 
 
1.3 ORGANIZATION OF THE THESIS 
 
 The thesis consists of seven chapters and seven publications, organized as follows:  
Chapter 1 presents background to the research and introduces the research problem. 
Chapter 2 presents research questions for investigation, objectives, significance and the 
methodological overview. In addition, the organization of the research is explained. 
Chapter 3 is review of the related literature in hierarchical format. The hierarchy 
consists of contextual literature which gives background of HIV/AIDS prevention 
strategies targeting youth in Uganda in general and secondary school children in 
particular, the next section presents the state-of-practice of ICT use for HIV/AIDS 
prevention education in developing and developed countries. Chapter 4 presents 
NetAIDS design by the secondary school students, teachers and the researcher. The 
design has three components namely the technical design, the pedagogical design and 
the cognitive design. Chapter 5 presents the implementation process of the learning 
objects. Chapter 6 presents evaluation of the learning objects in schools.  In the 
evaluation process, we tested hypotheses, investigated students’ and teachers’ 
experiences of using virtual classroom and computer games for HIV/AIDS prevention 
education. Chapter 7 presents GASONEL pedagogy and software design method to 
develop educational software for HIV/AIDS prevention education for secondary school 
students. Chapter 8 presents discussion and recommendation and finally chapter 9 is 
the conclusion of the research. 
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2 Research Design 
 
2.1 PURPOSE, OBJECTIVES, RESEARCH QUESTIONS AND RELEVANCE 
 
The research objectives are first presented. This is followed by the corresponding 
research questions. 
 
2.1.1 Purpose and relevance of the research 
 
The approaches of conducting HIV/AIDS education in Ugandan schools are based on 
text books, story books, school assembly communications (Bada and Suhonen, 2009b) 
and static websites. An opportunity to use a novel digital learning environment for 
HIV/AIDS prevention education in schools has not been explored. Previous research in 
HIV/AIDS education have not tackled the issue of creating method that addresses both 
pedagogical and software development aspects to digital learning environment for 
HIV/AIDS education in schools. The purpose of this research is to design digital 
learning objects and integrate them in a common digital learning environment and 
make use of experiences to develop a pedagogical and software method for developing 
similar learning environment platforms. The desire to use digital learning environment 
for HIV/AIDS education arises due to the following reasons:  
HIV/AIDS education for youth is a challenge because many feel uncomfortable when 
talking with adults about sex-related topics. Privacy and flexibility combined with the 
increased use of ICT creates a venue for technology supported HIV/AIDS preventive 
education directed at youth (Ybarra et al., 2006).  
1) Internet has potential for use in HIV/AIDS preventive education targeting 
groups with high risk and targeting specific populations, such as early 
adolescent females. There is need to find novel and effective ICT solutions for 
enhancing protective attitudes among these specific target groups (UNAIDS, 
2000; UNAIDS, 2011). 
2) Low cost of service deliver, greater intervention fidelity and enhanced flexibility 
in dissemination are clear benefits of ICT in HIV/AIDS preventive education 
(Bada and Suhonen, 2011).  
3) A new pedagogical and software design method for developing HIV/AIDS 
learning environment brings a new opportunity for developing health education 
for schools (Bada et al., 2012b).  
 
2.1.2 Objectives of the research 
 
Objective 1: To critically review existing literature on HIV/AIDS education with focus 
on secondary schools.  
Objective 2: To design, develop and integrate digital learning objects that include 
online lessons with discussion forum (NetAIDS), computer games and video drama in a 
common digital learning environment for HIV/AIDS education in secondary schools. 
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Objective 3: To experiment and evaluate the developed digital learning 
environment (NetAIDS) with secondary school students and teachers in Uganda. 
Objective 4: To analyze online discussion content generated by students and 
teachers in order to establish the viability of these discussions for behavioral 
change. 
Objective 5: To develop a pedagogical and software design method for constructing 
similar digital learning environments for HIV/AIDS prevention in schools.   
 
2.1.3 Research questions 
 
Questions on literature research 
      
RQ 1.1: How have contemporary ICT solutions, such as mobile technologies, games, 
Web2.0 and advanced computing solutions been used for HIV/AIDS preventive?  
RQ 1.2: What are existing approaches for conducting HIV/AIDS preventive education 
in Ugandan schools? 
Questions on NetAIDS digital learning environment 
 
RQ 2.1: How did the students respond to the use of NetAIDS, computer games, video 
drama and online discussions? 
 
RQ 2.2: Is there direct relationship between NetAIDS environment and learning process 
of the students?  
RQ 2.3: Is there direct relationship between the NetAIDS environment and learning 
outcomes of the students? 
 
RQ 2.4: Is there direct relationship between learning process and learning outcomes of 
the students? 
 
Questions on computer games 
 
RQ 3.1: How can we design computer games to educate teenagers in schools on 
HIV/AIDS prevention? 
 
RQ 3.2: Is there direct relationship between computer game learning object and 
learning outcome? 
 
Question on behavioral change 
 
RQ 4: How can ICT be used to foster behavioral change in teenage secondary school 
children as a means of preventing HIV/AIDS infection? 
 
Question on pedagogy and software design method 
 
Research design 
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RQ 5: How can learning objects be integrated in a digital learning environment for 
HIV/AIDS education for secondary schools students? 
 
2.2 RESEARCH OBJECTIVES AND EXPECTED OUTCOME 
 
Figure 2.1 presents research objectives in pictorial form. The objective one of 
investigating existing approaches of HIV/AIDS prevention is illustrated using the 
subjects for investigation that include books, mobile phones and Internet. Object two 
which involves design, development and integration of learning objects (software 
artifacts) is illustrated by the virtual classroom and computer games. Objective three 
which seeks to experiment and evaluate the learning objects in schools is shown using a 
class of students using computer games to learn HIV/AIDS prevention. Objective four is 
accomplished by analysis of online discussion content to establish its effectiveness for 
counseling and behavioral change. Finally objective five integrates the learning objects 
into one system 
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Qualitative data 
analysis 
Quantitative data analysis using 
descriptive statistics and partial 
least squares for path analysis 
4 
5 
Objective 4: To analyze online discussion 
content generated by students and teachers 
in order to establish the viability of these 
discussions for behavioral change. 
 
Objective 5: To formulate new 
pedagogy and software design 
method for developing 
learning environment for 
HIV/AIDS education in 
schools 
Objective 1: To 
critically review 
existing literature on 
HIV/AIDS education  
with focus on schools. 
 
Objective 2: To design, develop and 
integrate digital learning objects that 
include online lessons, discussion 
forum, computer games and video 
drama in a common digital learning 
environment for HIV/AIDS education 
in schools. 
 
 Objective 3: To experiment 
and evaluate the developed 
digital learning environment 
with secondary school 
students and teachers in 
Uganda. 
 
 
Experiment
ing 
GASONEL pedagogy and 
software design method 
Qualitative data analysis: 
content analysis of 
online discussions 
 
Figure 2.1: Research objectives and expected outcome 
 
To answer research questions RQ 1.1 and RQ 1.2 requires critical review of literature to 
find out existing practices of teaching HIV/AIDS prevention to children in schools. This 
question also seeks to find out existing ICT technologies that have facilitated HIV/AIDS 
prevention education in schools 
Finding answer to research questions RQ 2.1, RQ 2.2, RQ 2.3 and RQ 2.4 requires 
design, development and experimentation of digital learning objects (computer games, 
online lessons, video drama and discussion forum) in schools. This calls for 
participatory design of learning objects for formal and informal teaching in schools. The 
question further investigates the influence of digital learning objects on achievement of 
learning objectives in HIV/AIDS prevention education. 
Research design 
 Dissertations in Natural Sciences and Forestry No 96        11 
 
Research questions RQ 3.1 and RQ 3.2 seek to experiment how viable computer games 
are for learning HIV/AIDS prevention in secondary schools. The question also seeks to 
develop method for designing computer games for HIV/AIDS awareness and 
behavioral change. 
To answer question RQ 4 requires analyzing the content of online discussions. And 
lastly the solution to question RQ 5 requires integration of the learning objects in 
common digital learning environment in order to establish relationships between them. 
The establishment of the system becomes the foundation for developing new 
pedagogical approach and software design method for learning environment. 
  
 
2.3 RESEARCH METHODOLOGY 
 
2.3.1 Philosophical stance 
 
Constructivism 
 
Constructivism was the foundation or philosophical underpinning for design and 
development of content for HIV/AIDS education. The high school children 
communicated experiences they had from real life that lead them in getting HIV/AIDS. 
The communication from children was analyzed by the researcher to design and 
develop a software environment for HIV/AIDS education support. 
Villier (2005) acknowledged that computing has human and sociological, as well as 
technological and computational dimensions, particularly in sub-Saharan Africa with 
its technologically-underpowered groups. Research methods from interpretivist 
paradigm have a definitive role to play. Hadjeerrouit (2005) affirmed that 
Constructivism has its roots in the constructivist philosophy (Bruner, 1999 and Piaget, 
1969). The defining characteristic of constructivism is that knowledge cannot be 
transmitted from the teacher to the learner, but it is an active process of construction.  
 
Development research 
 
This research was carried out using a development research method. Development 
research has a dual focus: it develops practical and innovative ways of solving real 
problems, and it proposes general design principles to inform future decisions. The 
approach, formulated by (Reeves, 2000; van den Akker, 1999), aims at making both 
practical and scientific contributions, and originated in educational technology 
research. Development research is problem-oriented, searching for new and innovative 
solutions, while also seeking findings that are transferable, practical, and socially 
responsible. Development research acknowledges the complex and dynamic 
relationship between theory and application, and aims at providing a relevant 
foundation to guide practice by generating design principles and methods that are both 
theoretically underpinned and empirically tested. Development research has a 
pragmatic epistemology as it acknowledges collaborative shaping by researchers and 
practitioners. Van den Akker (1999) described the knowledge acquired from 
development research and distinguished between them as follows: substantive design 
principles, relating to the generic characteristics of the suitable interventions or 
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products; and methodological aspects, with a procedural emphasis, suggesting ideal 
development processes. 
      Using a development research approach, educational content for digital learning 
environment for HIV/AIDS preventive education was collected from high school 
students, AIDS counselors, teachers, parents and medical personnel in Uganda and was 
analyzed to extract educational material appropriate for HIV/AIDS educational content 
design. Learning objects were constructed using online lessons, video drama, and 
computer games for HIV/AIDS preventive education. 
 
2.3.2 Problem analysis 
 
 Literature research was used to examine the existing learning objects for HIV/AIDS 
prevention education. A number of existing ICT-based approaches for teaching 
HIV/AIDS prevention to people of different age groups were reviewed. The approaches 
established include mobile messaging for children and adults, mobile games for 
children, treatment information for children, networking among HIV/AIDS workers 
and patients, and a digital learning environment for basic knowledge in HIV/AIDS 
education and training services. 
 
2.3.3 Design solutions for NetAIDS 
 
This is a data-gathering method. The focus groups that participated in data collection 
were the “straight talk” and “youth alive” clubs in high schools. These student 
communities develop HIV/AIDS preventive information for fellow students at schools 
and the other children in the country. Their views are published in the “New Vision”, a 
leading national newspaper, on a weekly basis. These student communities actively 
participate in organizing poems, drama and educational talks on HIV/AIDS prevention 
in schools. 
 
2.3.4 Development of the NetAIDS prototype 
 
Participatory Design (PD)  
 
NetAIDS was developed using participatory design approach with Ugandan high 
school students and teachers. Participatory design describes a rich diversity of practices, 
methods and tools, with the aim of integrating and including users and other 
stakeholders in the technology innovation development process (Muller & Kuhn, 1993; 
Torpel, 2005). In participatory design approach, users participate in all phases of ICT 
solution development, that is, analysis, design, implementation and evaluation. The 
designers learn from the users and the users design new innovations (Torpel, 2005; Ehn, 
1993).  
      A number of methods are used in participatory design to collect relevant data and to 
direct the process of software design and development. Examples of methods are 
prototyping, workshops, ethnographic field studies and participant observations 
(Kensing & Blomberg, 1998). The stakeholders in the digital learning environment 
content creation include the students (Straight talk group), teachers and HIV/AIDS 
Research design 
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workers (medical). These stakeholders create content for HIV/AIDS prevention 
education and they as well evaluate the digital learning environment.  
The main aim of involving the students and teachers in the design process of NetAIDS 
(video games, computer games and discussion forum) was to support the idea of 
ownership. The engagement of students and teachers provides them with the feeling 
that the video games developed and the computer games demonstrated and evaluated 
were their valuable contributions to others. Additionally, the students and teachers 
were empowered to use computer games for formal learning and teaching respectively. 
The students got a chance to take online lessons and to engage in online discussions. 
 
2.3.5 NetAIDS experiment and evaluation 
 
Three schools were randomly selected: one girls’ school, one boys’ school and one 
mixed school. The target populations of students were focus groups who communicate 
HIV/AIDS prevention information and promote morals in schools; these groups were 
namely: Youth Alive groups from two schools and Straight Talk group from one school. 
In each school 18-20 students within the age range of 13-18 years participated in the 
research. 
 
Procedures for selecting the three schools 
 
1) The school should have a Youth Alive or a Straight Talk club 
2) There should be good computer laboratory with relatively fast Internet facility 
3) The school should have at least two hours time allocated for a Straight Talk or 
Youth Alive club members to meet in a week. 
4)  At least one boys’ school, one girls’ school and one mixed school should be 
selected. 
5) There should be commitment of the school head teacher, club Patron and 
students by active participation in software demonstration. 
The following schools were selected: Gayaza High school (Girls) in Wakiso district, St 
Mary’s College Kisubi (Boys) in Wakiso district and Kyambogo College (Mixed) in 
Kampala city. 
 
Study duration 
 
One lesson in a Ugandan secondary school takes 40 minutes. The NetAIDS trainings 
were organized during the time for club activity. The trainings start at 4:30pm and end 
at 6:15 pm. Each training session lasted for one hour and 45 minutes (two lessons and 
25 minutes). Teachers were trained twice before training the students. The students and 
teachers practiced the software for a period of two weeks before questionnaires were 
administered. NetAIDS evaluation with questionnaires on average took 45 minutes to 
one hour. 
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2.3.6 Analysis and conclusion 
 
The immediate solutions from this research are the learning objects developed for 
HIV/AIDS prevention education. These are namely: the online lessons, computer 
games, discussion forum and video drama. A general design principle emerged from 
this research, namely: GASONEL pedagogy and software design method. The design 
principle was formulated after scientific justifications resulting from hypotheses 
evidence. 
 
2.3.7 Summary of research process and data analysis 
 
Mixed method research 
 
“Qualitative research is a situated activity that locates the observer in the world. It 
consists of a set of interpretive, material practices that make the world visible. These 
practices transform the world.” (Denzin & Lincoln, 2003). Qualitative researchers study 
phenomena in their natural settings and attempt to make sense of or interpret 
phenomena in terms of the meanings that people bring to them (Denzin & Lincoln, 
2003). Qualitative research gives coherence to different types of data and explains how 
the different parts work together. The primary elements in qualitative research are the 
researcher, fieldwork, inductive strategy, and rich case description (Merriam, 1998). 
Quantitative research is directed at analyzing the relationships and regularities that 
appear between selected factors (Merriam, 1998). This type of research generates 
measurable changes and produces data that is more generalizable than data from 
qualitative research (Cohen, Manion & Marrison, 2000). 
      A mixed methodology research design includes at least one qualitative method and 
one quantitative method and makes use of data collection, data analysis and/or data 
interpretation (Onwuegbuzie, 2002). These methods are undertaken sequentially or 
concurrently, and in such a design priority may be given to either a qualitative or 
quantitative method or the two may be equally utilized. The integration of data may 
take place in data collection, data analysis, and interpretation or in some combination of 
these activities. Qualitative data may also be transformed into quantitative data for 
purposes of comparison (Creswell, 2003). 
In this research qualitative and quantitative data were collected concurrently using 
questionnaires. The data was analyzed using qualitative and quantitative approaches of 
data analysis. In quantitative data analysis, Descriptive statistics was used to evaluate 
NetAIDS digital learning environment and computer games. Quantitative data analysis 
was used to find relationships between digital learning environment, computer games, 
learning process and learning outcome. Path analysis was performed using partial least 
squares for path modeling. Questionnaire was used to get additional information from 
students regarding the effectiveness of using digital learning objects for HIV/AIDS 
prevention education. Qualitative analysis method was also used for content analysis of 
students’ online discussions to find out whether these discussions were contributing to 
HIV/AIDS prevention among the children. 
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The research process for accomplishing this design strategy is summarized in Table 2.1 
 
Table 2.1: Research process, data analysis strategy and publications 
 
Research 
question 
Purpose Methods Section in 
dissertation 
Publications 
RQ 1.1 To establish the state-of-
practice of ICT-mediated 
HIV/AIDS education in 
developing countries  
Literature review, 
qualitative analysis 
3.6 PAPER I 
RQ 1.2 To find out the existing 
approaches of conducting 
HIV/AIDS education in 
Ugandan schools 
Literature review, 
qualitative analysis 
3.4 PAPER I, 
PAPER IV 
RQ 2.1 To demonstrate and evaluate 
learning objects developed for 
HIV/AIDS education. 
Experimentation and 
mixed method 
6.3 PAPER II & 
PAPER III 
RQ 2.2 To investigate how digital 
learning environment 
influences learning process. 
Quantitative analysis 6.2.7 PAPER III 
RQ 2.3 To investigate how digital 
learning environment 
influences learning outcome. 
Quantitative analysis 6.2.7 PAPER III 
RQ 2.4 To investigate how learning 
process influences learning 
outcome. 
Quantitative analysis 6.2.7 PAPER III 
RQ 3.1 To develop design approach 
for computer game for 
HIV/AIDS education. 
Experimentation  and 
mixed method 
7.5 PAPER II 
RQ 3.2 To investigate how computer 
game influences learning 
outcome. 
Experimentation and  
mixed method 
6.3.3, 6.3.4 PAPER II 
RQ 4 To establish the viability of 
using digital learning 
environment to promote 
behavioral change in school 
children for HIV/AIDS 
prevention. 
Mixed method 6.4 PAPER VI 
RQ 5 To develop a pedagogical 
approach and software design 
method for constructing digital 
learning environment for 
HIV/AIDS education. 
Qualitative research, 
quantitative research 
and experimentation 
7.1, 7.2, 7.4 PAPER VII, 
PAPER V 
 
The dissertation follows development research approach, operationalized by mixed 
method approach that comprised literature survey, experiments in which qualitative 
and quantitative data were collected from the use of NetAIDS in real learning settings, 
and hypotheses testing. Figure 2.2 shows the summary of the overall development 
research process for the dissertation. 
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Problem analysis 
 Analysis of literature 
 Analysis of existing pedagogy 
Chapter 1 and chapter 2 
Paper I and Paper IV 
Design solution based on theoretical framework 
 EM for computer games 
 Constructivist’s approach to learning 
 Technical design 
 Cognitive design 
Chapter 3, Paper IV and Paper V 
Develop (prototype) solution 
 Virtual classroom 
 Computer games, video games 
 Online lessons 
 Chapter 4, Paper II and Paper III 
Development used as intervention 
Integration of learning objects in digital learning 
environment for teaching and learning 
Evaluate and test 
 
General design principles (distance 
outcome) 
Development of GASONEL pedagogy and 
software design method for building digital 
learning environment for HIV/AIDS 
education. Chapter 7, Paper VII 
Solution (immediate outcome) 
Games, virtual classroom and 
lessons for experiments in schools. 
Papers II and III 
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rm
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Figure 2.2: Development research model for investigation 
Based on Reeves (2000) 
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3 ICT Solutions to HIV/AIDS 
Prevention Education 
 
Chapter 3 analyzes the existing approaches of conducting HIV/AIDS prevention 
education in Uganda and other countries. The methods of teaching HIV/AIDS 
prevention education in secondary schools are reviewed. The President’s initiative of 
fighting HIV/AIDS epidemic with focus on the youth is analyzed. The literature review 
was carried out by searching publications reporting research and development work in 
ICT-based HIV/AIDS preventive education. The specific focus of the review was on the 
use of technology supported HIV/AIDS education in developing countries. Non-
scientific publications were also considered in the review, since some of the identified 
ICT solutions for HIV/AIDS preventive education have not been reported in scientific 
forums (Bada & Suhonen, 2011a). A net search of the articles was performed between 
June 2010 and March 2011. IEEE and ACM databases were searched. The following 
search terms were used: mobile technologies for HIV/AIDS prevention education, ICT-
based HIV/AIDS prevention intervention, Web-based HIV/AIDS preventive education, 
Digital learning environment for HIV/AIDS prevention. After finding relevant articles, 
the following criteria were used for selection (Bada & Suhonen, 2011a): 
1) The article reported the use of ICT in HIV/AIDS preventive education 
2) The article was published in a scientific journal, proceedings of international 
conferences or it was available via a web portal that is dedicated to HIV/AIDS 
preventive education. 
3) The article was chosen if it did not overlap with an already found article. In a 
situation where we found two or more articles presenting the same work we 
chose the most recent or the most comprehensive article.  
4) The article was published after year 2000 
5) The article reports final research outcome not work-in-progress. 
 
3.1 THE HIERARCHY OF LITERATURE REVIEW 
 
This chapter of literature review is organized in a hierarchical form. This hierarchy 
presents breakdown of literature into two areas namely: contextual literature on 
HIV/AIDS prevention targeting youth in Uganda, and secondly literature on ICT-
mediated HIV/AIDS prevention in Uganda with an extension to other countries. The 
first part of chapter 3 is the review of the youth HIV/AIDS prevention education 
initiatives in Uganda, followed by the root cause analysis of HIV/AIDS spread among 
the youth in Uganda. And next the various approaches of conducting HIV/AIDS 
education in Ugandan schools are reviewed. The approaches reviewed are based on 
ICT, text books, story books, and school assembly communications. Lastly ICT-based 
approaches that have been used for HIV/AIDS preventive education in other countries 
apart from Uganda are reviewed. Each presentation has a summary that analyses the 
existing approaches of HIV/AIDS preventive education: pointing out areas of 
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weaknesses and suggestions for improvements. The hierarchy is presented in the Figure 
3.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1:  Literature review hierarchy 
 
3.2 LITERATURE ON HIV/AIDS PREVENTION IN UGANDA 
 
Youth HIV/AIDS Initiatives in Uganda 
 
Uganda was the first country in Africa to openly acknowledge the presence of 
HIV/AIDS in the country and hence put strong emphasis on prevention of AIDS, care 
for the infected, impact mitigation, and advocacy for the de-stigmatization of the 
pandemic. HIV/AIDS initiatives in Uganda have been addressed by three categories of 
organizations, namely public sector (including donor support to public sector 
institutions), civil society sector response and private sector response.  The public sector 
addresses youth education and reproductive health issues. The five institutions that 
support activities in this area are the Ministry of Education through IEC project 
supports reproductive health in schools including HIV/AIDS, the Ministry of Local 
Government, the National Council of Children, Ministry of Gender and Ministry of 
Health (PIASCY, 2001).  
      Civil society focused on media-based activities especially through the print media, 
service provision and operations research through the support of development 
partners. Some of these include Straight Talk Foundation, AIDS information center, and 
Youth Alive clubs. Finally, the private sector includes employees and business councils. 
A survey that was conducted by the above parties on the health issues of the young 
people in Uganda disclosed the following: 
a) Lack of supportive community atmosphere for the adoption of anti-AIDS 
behavior by young people 
b) Lack of correct information on the part of youth on various aspects of HIV/AIDS 
 
Research literature 
Literature on HIV/AIDS 
prevention for youth in 
Uganda (Section 3.2) 
State-of-practice of ICT mediated 
HIV/AIDS prevention education in 
developing countries (Section 3.6) 
Existing practices 
of HIV/AIDS 
education in 
Ugandan schools 
(Section 3.4) 
Existing approaches 
of communicating 
HIV/AIDS 
information to the 
youth in Uganda 
(Section 3.5) 
Approaches in 
Uganda (3.6.1) 
Approaches in 
other developing 
countries (Section 
3.6.2) 
 
Root cause analysis of 
HIV/AIDS spread 
among the youth 
(Section 3.3). 
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c) Unfriendly service provider attitudes that discourage youth from seeking 
services from them 
d) Peer pressure among youth to engage in sexual activity; and 
e) Most initiatives only meet the needs of youth who seek reproductive health 
services, thereby leaving out those who do not. 
(PIASCY, 2001) 
 
Presidential Initiative on the AIDS Strategy for Communication to the Youth 
(PIASCY) 
 
PIASCY was developed in 2001 for the purpose of enhancing HIV/AIDS awareness 
efforts among youth by various partners through dialogue about the dangers that AIDS 
still poses to the population. The emphasis of PIASCY was on basic facts about HIV 
prevention through use of drama and community activities, HIV care and support 
through positive living and psychosocial support, introducing young people to national 
development programs and dialogue on the impact of HIV/AIDS on national 
development (PIASCY, 2003). In order to address the aforementioned problems 
affecting the young people, the President’s program for enhancing dialogue among 
youth leadership was developed in 2003 with the aim of reviving national 
consciousness towards fighting AIDS, and empowering young people to participate in 
HIV/AIDS and national development programs. President’s initiative also targeted 
enhancing HIV/AIDS awareness efforts among youth by various partners through 
dialogue about dangers that AIDS still poses to the population. 
Reports from implementation of PIASCY activities from two regions of Uganda, 
eastern region (PIASCY, 2003) and south western region (PIASCY, 2005) indicate that 
knowledge and information on HIV/AIDS prevention and services is not reaching 
young people in distant villages, and young people are negligent about their serious 
risk of HIV infection. These two reports also called for establishment of community 
centers that are equipped with HIV/AIDS educational material for the youth, and 
continuous sensitization of the youth on HIV/AIDS prevention and care. A number of 
books were written as one of the strategies of education youth on HIV/AIDS epidemic 
and positive attitude towards living. 
 
3.3 ROOT CAUSE ANALYSIS OF HIV/AIDS SPREAD AMONG THE YOUTH 
 
There are many factors that lead to HIV/AIDS epidemic spread among children. The 
major cause of spread of HIV/AIDS epidemic is lack of information about the disease. 
Children can acquire HIV/AIDS from sick mother during birth and grow up as infected 
children who need counseling services or they can acquire HIV/AIDS after birth from 
breastfeeding or irresponsible living. In the root cause analysis, the increase of 
HIV/AIDS infection rate among children is examined with focus on the areas of 
weaknesses in HIV/AIDS knowledge creation, sharing and counseling services.  
HIV/AIDS information is sensitive to communicate and there are few trained 
counselors who can attend to HIV/AIDS cases. Web tools were identified as viable 
learning objects for teaching HIV/AIDS preventive measures to school children. Root 
cause analysis diagram is given by Figure 3.2 (Bada and Suhonen, 2009a) 
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Figure 3.2: Root cause analysis diagram 
 
3.4 EXISTING PRACTICES OF HIV/AIDS EDUCATION IN UGANDAN SCHOOLS 
 
The following main practices for HIV/AIDS education and counseling services in 
Uganda were identified as reported in (Bada and Suhonen, 2009b):  
1) HIV/AIDS preventive educational books. These books were written by 
Ugandans based on the real life experiences. They are distributed to schools for 
use by teachers and school children for AIDS education. 
2) HIV/AIDS story books including children’s stories. The story books cover real 
life stories based on social lives experienced by children in Uganda. These books 
teach children a number of things including AIDS prevention, positive attitude 
towards life even if someone is infected or affected by HIV/AIDS, and other 
similar social problems. 
3) ICT services, including use of emails and sms messages (originally Nigerian) 
and offline/online counseling. The sms messaging was introduced for public 
school use in only one district (Busenyi) in 2008 and it has never been 
introduced for use in high schools  
4) HIV/AIDS education in school assemblies. This is a directive from Ministry of 
Education and Sports to all high schools in Uganda to hold school assembly 
once a week for HIV/AIDS education. 
Knowledge about the epidemic still 
lacking (formal health education) 
 
Risks of getting HIV/AIDS not known 
to children (social factors) 
 
Inadequate means of sharing HIV/AIDS 
information among children 
 
Few HIV/AIDS counselors for 
counseling services 
 
Problem of communicating sensitive 
information about HIV/AIDS to the 
youth 
 
Develop web-based content with 
assessment for greater outreach to 
the youth 
Children should construct their own stories 
based on real life experience with HIV/AIDS 
for peer education 
Create social networks among the children to 
share HIV/AIDS prevention information using 
web 2.0 wiki and mobile phones. 
Create web-based database to automate 
counseling services 
Create multimedia content for online access and 
encourage use of chat tools and webcam for 
communication 
HIV/AIDS Infection rate high among 
the youth 
 
Children lack adequate information about the 
HIV/AID epidemic (USAID, PIASCY (2002)) 
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In the next section, the presentation of the above approaches of conducting HIV/AIDS 
education in schools is analyzed in details.  
 
HIV/AIDS preventive educational books 
 
One of the early books for HIV/AIDS education was jointly produced by Education 
International (EI) and the World Health Organization (WHO) with the collaboration of 
UNESCO, UNICEF as a training and resource manual on school health and HIV/AIDS 
prevention. This book provides many lessons and discussion guidelines for HIV/AIDS 
preventive education. In Uganda there are a number of books for HIV/AIDS education 
support to schools, such as “A teacher’s handbook on HIV/AIDS prevention in schools” and 
“A learner’s companion on making healthy choices using life skills education in managing our 
sexuality and controlling HIV/AIDS” (Tumwesigye, 2004;  Lubega & Bukenya, 2005).  
 
HIV/AIDS story books for schools 
 
To complement HIV/AIDS education textbooks, a number of story books have also been 
written for school children. These story books describe situations from real world 
experiences and they have questions for children to answer at the end of every story. 
For example, “Monde, the courageous girl”, is a story of how HIV positive young school 
girls had picked courage to study at school despite having little hope of living long 
(Kamatsiko, 2005). Another story book, “Anena’s victory” is a story about an orphan 
succeeding in education despite the death of her father and mother (Lamwaka, 2003). 
Table 3.1 gives the summary of the story books used for HIV/AIDS prevention 
education in Ugandan schools (Bada and Suhonen, 2009b). 
 
Table 3.1: Summary of story books for HIV/AIDS Prevention Education 
 
Title and Author Theme Analysis 
A night of trouble 
Kewaza et al (2008d) 
Peer influence and 
HIV/AIDS 
Children learn a lot from peer groups and can get 
either good or bad advice from these groups. 
Children should be encouraged to avoid bad peer 
groups that lead them into problems such as 
HIV/AIDS. A child should be able to choose what 
is good and leave what is bad from his/her 
conscious. 
Monde the courageous 
girl, Kamatsiko (2003) 
Communication of 
HIV/AIDS information 
by child to peer group 
A sick child whose parents died of AIDS. The child 
having been explained the origin and causes of 
AIDS by the doctor eventually conveyed the 
information to other children. 
Anena’s victory, 
Lamwaka (2003) 
A successful orphan A baby whose mother died of AIDS was brought 
up by her grandmother. During her childhood, she 
faced many challenges from people in the 
community but she went through them and finally 
succeeded in her life. 
No more tears, Kewaza 
et al (2008c) 
Care and support for the 
affected and the infected 
HIV positive people should be cared for, for 
example, by giving them food, advising them not 
to take alcoholic drinks, and quickly giving them 
treatment in case of sickness. 
Lonely Makina, Stigma and Children should value people who are infected 
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Kewaza (2008b) discrimination with HIV and they are advised not to despise or 
laugh at them but instead give them necessary 
support. 
The adventures of Wolu 
and Zara, Kewaza 
(2008a) 
Myths and 
misconceptions about 
HIV/AIDS 
Facts about HIV, how it is spread and ways of 
preventing it. 
Don’t play with fire, 
Ayeta (2008) 
Discrimination in society 
because of AIDS 
Two children whose mother died of AIDS and one 
child who is a boy began to dodge classes at 
schools because fellow children were pointing 
fingers at him because of the AIDS that killed his 
mother. The father of the boy did not like to speak 
the truth about the mother’s death. 
The brave girl, Kewaza 
et al (2008e) 
Social and economic 
effects of HIV/AIDS 
Children are enlightened to say no to HIV/AIDS. A 
child is encouraged to report anybody who 
mistreats her to the government or an NGO. HIV 
positive children are encouraged to report their 
status so that government gives them necessary 
support in life. 
 
 
From Table 3.1, a number of factors that contribute to HIV/AIDS spread among the 
youth can be identified. Some of these factors are peer pressure from wrong groups that 
can lure teenagers into premarital sex, lack of knowledge about the AIDS epidemic and 
preventive actions against it and lack of support from homes of children when their 
parents have died of AIDS. Actions a child should take in order to build courage in the 
difficult time of being an orphan of one or both parents can be seen. Both infected 
children and affected children can share useful information with peer groups. This type 
of information sharing is likely to contribute positively in building AIDS awareness 
among the children. These acts of positive living and prevention strategies against 
HIV/AIDS epidemic can be implemented using computer applications. An ICT-based 
platform for this type of implementation is likely to motivate more youth to learn 
HIV/AIDS prevention education in addition to use of textbooks. 
 
3.5 ANALYSIS OF EXISTING PRACTICES OF HIV/AIDS EDUCATION AND 
COUNSELING SERVICES IN UGANDAN SCHOOLS 
 
Table 3.2 points out some of the missing features of the existing preventive HIV/AIDS 
education and counseling services. We also provide insight on how to enrich/improve 
the existing practices via web-based solution. As seen in Table 3.2, ICT-based 
educational approach has been marginalized for HIV/AIDS education support. Little 
emphasis has been paid on ICT use for HIV/AIDS education and counseling services in 
Uganda. Web-based or mobile HIV/AIDS education and counseling has a lot of 
potential of educating children in high schools on HIV/AIDS challenges and preventive 
measures. 
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Table 3.2: Analysis of existing practices for preventive HIV/AIDS education and counseling 
services (Bada and Suhonen, 2009b) 
 
 
 
 
 
 
Existing solution Missing features Envisioned web-based solution 
HIV/AIDS preventive 
education books 
 
Little emphasis is put 
on assessment of the 
learner’s knowledge  
There is need to construct logical content for 
learning. Each learning unit should have an 
assessment to test the children’s understanding of 
the content presented. This can support the existing 
text books in schools. When the learning units are 
organized in logical order, it helps to impart 
HIV/AIDS education in a better organized way. 
HIV/AIDS story books for 
schools 
 
Web-based multimedia 
stories are still lacking 
in Ugandan schools for 
preventive HIV/AIDS 
education  
The story books which are already for use in schools 
should be complemented by web-based multimedia 
stories constructed by students under the guidance 
of teachers. Students can learn a lot from fellow 
students and they are normally motivated to learn 
from multimedia content such as audio and movies. 
Online counseling services  
 
The existing approach is 
time consuming. 
A new approach with web-driven database for 
automation of counseling services is required to 
complement individual counseling. Automated 
counseling services can serve the needs of students 
who need counseling services at the absence of 
counselors. 
SMS messaging 
 
In Uganda, this 
approach has not been 
implemented for 
schools 
Recommendation of mobile phone for 
communicating HIV/AIDS preventive education. 
Mobile phones are cheap and used in all parts of the 
country. Students have access to these phones 
during holidays and vacations. They can share AIDS 
prevention information among themselves using 
mobile phones. 
Social networking using 
email 
Inability to generate 
collective intelligence 
Social networking using web 2.0 tools to enhance 
email communication. Students need to exchange 
text messages, recorded dramas for HIV/AIDS 
education, using online approach can work well 
because this age group likes use of digital content 
very much. 
Teaching and counseling in 
school assemblies 
Little time is dedicated 
since most schools give 
AIDS education to all 
the students once in a 
week. 
Multimedia educational content for teaching and 
counseling services. Recorded teaching and 
counseling services are important for use by 
students who have little or no access to HIV/AIDS 
educations in their schools or students who have 
dropped out of school for some reasons. 
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3.6 STATE-OF-PRACTICE OF ICT MEDIATED HIV/AIDS PREVENTION EDUCATION IN 
DEVELOPING COUNTRIES 
 
The section presents the existing practices of ICT use for HIV/AIDS prevention 
education targeting the teenage youth in developing countries. 20 research articles were 
examined to establish the roles played by the web, mobile phones and social networks 
in communicating AIDS prevention information to the youth. A net search of the 
articles was performed from June 2010 to March 2011 to select scientific journals, 
proceedings of international conferences or web portals dedicated to HIV/AIDS 
preventive education and published after the year 2000 (Bada and Suhonen, 2011a). The 
review result is published in Table 3.3. 
 
Table 3.3: Summary of the articles included in the survey (Bada and Suhonen, 2011a)  
 
Author(s) Year of 
Publication 
Year 
of 
study 
Location Subjects Method Design type 
Ortiz et al. 2010 2009 Angola Adults 
(soldiers) 
Focus Group 
discussions 
Participatory 
Chao et al. 2010 2008 KwaZulu 
S. Africa 
Adults - 
Educators 
CD-ROM 
intervention, 
questionnaires 
Experimental 
design 
Hwabamungu 
and Williams 
2010 N/A Pretoria, S. 
Africa 
AIDS 
Patients 
Case study Qualitative 
design 
Davis et al. 2010 2008-
2009 
Uganda Youth and 
Adults 
Case study Experimental 
Freedom 
HIV/AIDS 
2010 2005 Uganda, 
Kenya, 
Malawi, 
Mozambique 
Adults and 
youth 
Mobile games Experimental 
design 
Woodrow 2009 2009 Several 
countries, 
including 
Africa 
Adults Literature 
research, 
interactive 
video, focus 
group 
discussion 
Meta-
analysis of 
research, 
Explorative 
design 
Hoefman & 
Apunyu 
2010 2009-
2010 
Lira, Uganda Adolescents 
and adults 
Survey, text 
messaging, 
HIV testing 
Exploratory 
design 
Adegoju 2010 2008 Nigeria Youth and 
adults 
Radio drama 
for education 
Qualitative 
design  
Duveskog et 
al. 
2009 2008 Iringa 
Tanzania 
Adolescents Interviews, 
carton-based 
stories 
Participatory 
design 
Masizana-
Katonga et al. 
2009 2006 Botswana Adolescents 
and Adults 
Interviews, 
Literature, 
Focus groups 
Participatory 
design for 
expert 
system 
Fazekas and 
Moffet 
2009 2007 Uganda Adolescents Focus groups Experimental 
design 
Learning 
About Living 
2010 2007 Nigeria Adolescents Web 
Experiment 
Experimental 
design 
Svoronos et 
al. 
2008 2006 Rwanda Children 
and adults 
Literature 
review, 
Experimental 
design 
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Interviews 
Walsh 2008 2007 Thailand MSM and 
MSW 
Experiment 
with 
animations 
Exploratory 
Bull et al. 2007 2006 Colorado, 
Denver 
Youth (15-
25 years) 
Focus group 
discussion, 
tape-
recording 
Qualitative 
design 
Ybarra et al 2006 2005 Mbara 
Uganda 
Adolescents Survey, 
questionnaire 
Cross-
sectional 
design 
Chikonzo 2005 2005 Zimbabwe Youth and 
adults 
Literature 
review 
N/A 
Duveskog et 
al. 
2003 2001-
2002 
Tanzania Adolescents Focus group 
discussions 
Experimental 
design 
Bloome 2003 2001-
2002 
Uganda, 
Ghana, 
Botswana 
Adolescents 
and 
teachers 
Prototyping Participatory 
design 
Kelly 2001 2000 Kenya Adult and 
youth 
Mobile text 
experiment 
Experimental 
design 
Articles excluded from the deeper analysis 
Kidd et al. 1994 1993 Australia Students Interviews, 
rapid-
prototyping 
Experimental 
design 
Petri, C. J 2000 1996 Alabama 
University 
Students Prototyping Experimental 
design 
Forcolin 2009 2009 Uganda, 
Botswana, 
Lesotho, S. 
Africa 
Children 
and Adults 
Case study Quantitative 
and 
Qualitative 
design 
 
The next section presents ICT services for HIV/AIDS prevention in Ugandan schools 
and other communities. 
 
 
3.6.1 ICT services for HIV/AIDS prevention education in Uganda  
 
ICT-based approaches of HIV/AIDS prevention education in different countries are 
presented as seen in the table. The first section is presentation of practices in Uganda; 
this is followed by ICT use for AIDS prevention in other developing countries 
especially in Sub-Saharan Africa, and finally we present some ICT approaches for HIV 
prevention education and treatment information provision in developed countries. 
 
Uganda: Mobile phone quiz for HIV education and SMS for HIV awareness campaign and 
testing information 
 
Davis et al. (2010) experimented with a SMS-based HIV education system that uses quiz 
format to assess people’s knowledge of the disease, including its causes and methods of 
prevention. Their study was carried out in North-western and South-eastern areas of 
Uganda. In another related study, Hoefman and Aponyu (2010) acknowledged SMS as 
a feasible tool that connects users, allows exchange of vital information and expert 
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opinions in near real-time. They further affirmed that SMS provides a trusted resource 
for asking sensitive questions, while providing an anonymous forum for gaining 
insights on potentially sensitive subjects.  
Uganda: World Links and the AIDSWEB Project 
 
AIDSWEB was an online collaborative project on HIV/AIDS prevention and care. In 
early 2000, fifteen schools in Ghana, South Africa, Uganda and Zimbabwe used the ICT 
resources and training available at the World link’s Internet learning and community 
centers, which were established in each of the countries (Bloome, 2003). In 2001, twenty-
five schools with 200 teachers and students participated in the project; in 2002, over 
thirty schools with about 300 teachers and students enrolled in the project to exchange 
questions, answers and discussions via the project’s moderated e-mail listserver. The 
five educational components formed the core activities of the project: cultural exchange, 
basic facts about HIV/AIDS, the danger of HIV/AIDS, the challenge of HIV/AIDS 
prevention, and social action plan. World Link worked on two fronts to provide 
appropriate information to project participants. A CD-ROM with supporting HIV/AIDS 
websites was produced and disseminated for schools with slow or no Internet 
connections. The content of the CD-ROM was created from existing online materials. 
The AIDSWEB project was short intervention and the activities did not continue after 
the initial phase.  
 
Uganda: Internet for teenage health education 
 
Ybarra et al. (2006) conducted cross-sectional survey of Internet use among adolescents 
in Mbarara, Uganda. A total of 500 teenagers participated in the survey. The results 
show that over one-third (35%) or 173children had used Internet to find information 
about HIV/AIDS, and 20% had looked for sexual health information. Therefore, the 
desire to use and the actual use of Internet is high among the teenage children in 
Mbarara, Uganda. The researchers concluded that the Internet may be a promising 
strategy to deliver low-cost HIV/AIDS risk reduction interventions in resource limited 
settings with expanding Internet access. 
 
Uganda: E-mail-based on-line counseling in Schools 
 
In Uganda, an online counseling programme for kids was launched in May 2001 (Kelly, 
2001). The service was first established in three school-based telecenter sites; this was 
followed by training of teachers and online student-peer counselors to reach the local 
areas around the telecenters. The purpose of the centers was to help young people to 
understand how reproductive health problems relate to HIV/AIDS infection. Through 
the initiative, the teachers and students acquired counseling skills; developed basic ICT 
skills required for online counseling, and designed actions plans for the project. The 
online counseling service was initiated jointly by SchoolNet Uganda, ICT for education 
program of World Bank Institute and Straight Talk Foundation.  
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Uganda: The World Starts With Me 
 
The World Starts with Me is a web-based initiative used by secondary schools in 
Indonesia, Thailand, Kenya and Uganda. The programme presents HIV/AIDS 
prevention education and reproductive health education. The content was developed 
for self-study (Fazekas and Moffet, 2009). 
 
3.6.2 ICT-based approaches for HIV/AIDS prevention education in other developing  
         countries 
 
The following examples show the traditional ICT solutions which are predominantly 
for technology enhanced HIV/AIDS preventive education solution in developing 
countries. The prevailing solution is to use websites based on the Web1.0 principle: (1) 
the information is published on the web in a static manner; (2) hyperlinking the web-
pages and bookmarking are the most useful features. Sites are not usually interactive 
and the users are not able to contribute to the content of the sites, as in Web2.0. Also we 
found that radio broadcasts have been used in various occasions. 
Nigeria: mobile-based e-learning program for HIV prevention intervention to the youth 
 
A mobile-based e-learning platform was created to provide Nigerian teenagers with 
relevant skills to protect themselves against HIV/AIDS and gender-based violence. The 
multi-stakeholder project was initiative of OneWorld UK, in partnership with Butterfly 
Works Netherlands and ten Nigerian partners. The e-learning platform uses video, SMS 
and News as approaches to enable communication among youth on HIV/AIDS 
prevention and to foster behavioral change (Learning About Living, 2010).  
 
Indian Mobile Games to fight HIV/AIDS in Africa 
 
In 2006, Freedom HIV/AIDS introduced the STAR programme to fight against 
HIV/AIDS in six African countries namely: Uganda, Tanzania, Kenya Malawi, 
Mozambique and Namibia. The STAR programme aimed at designing and developing 
new mobile games to increase HIV/AIDS awareness in Africa. The games were 
designed for a variety of devices from basic Java Phones to Smart phones and Pocket 
PCs. Examples of mobile games developed in the project include Penalty Shoot Out and 
AIDS Fighter Pilot (Freedom HIV/AIDS, 2010). The AIDS Fighter Pilot is an adventure 
game where the player will be playing characters that have dedicated their lives to fight 
HIV/AIDS. 
 
UNESCO game for HIV/AIDS prevention 
 
UNESCO developed an interesting game, Fast Car, for HIV/AIDS knowledge creation 
and for virtual tour of World’s Heritage Sites. The game seeks to entertain and educate 
young people with accurate and reliable information about HIV/AIDS prevention. As 
the car races through some of the World’s Heritage Sites, the player is able to get 
additional bonus points at check points as he or she correctly answers questions about 
HIV and its prevention (UNESCO, 2011b). 
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TRACnet in Rwanda 
 
Rwanda’s “The Treatment and Research AIDS Center” (TRAC) got recognition for 
providing real-time access of information on HIV/AIDS and Anti-Retroviral drugs 
(ARVs) nationwide through the use of ICT. A web-based system TRACnet was 
developed in order to provide HIV/AIDS anti-retroviral treatment monthly indicators 
and weekly reporting on drug shortages and stock outs, and case-based reports on CD4 
cell counting tests. TRACnet accepts both phone and Internet-based data entry. This 
demonstrates the importance of phone-based reporting capabilities (Svoronos et al, 
2008). 
 
Angola and Nigeria: Radio drama interventions for HIV/AIDS prevention 
 
Ortiz et al. (2010) developed multiple HIV prevention interventions for the Angolan 
Military in order to compare degree of engagement and sustainability across several 
modalities of presentation: paper-based intervention, game-based intervention and ICT-
based intervention. The ICT-based intervention used by them was a radio drama. A 
radio program developed incorporated narratives from real soldiers to address many of 
the challenges faced by the soldiers in preventing infection with HIV. Also Adegoju 
(2010) investigated the use of radio drama for communicating HIV basic knowledge 
and preventive education to the rural communities of south-western Nigeria. The 
messages for HIV prevention the radio listeners learnt through drama was highly 
appreciated by them.  
 
Zimbabwe: Email services for information dissemination  
  
Different forms of ICT have been used in Zimbabwe to disseminate information on 
several health issues including HIV/AIDS. ICT-based health services in Zimbabwe are 
mainly provided by SatelLife’s health network. This network provides low-cost e-mail 
and health information services to the health community. HIV basic information and 
preventive issues are thus disseminated using e-mail services (Chikonzo, 2005).  
Tanzania: HIV/AIDS education blended with learning to programme and Sura ya UKIMWI 
 
Duveskog et al., (2003) increase HIV/AIDS awareness through a Java programming 
course in Kidugula, Tanzania. The students acquired knowledge about HIV/AIDS after 
writing programs that produced useful information regarding HIV/AIDS dangers. At 
the end of the course the students not only benefited from programming skills but also 
from HIV/AIDS knowledge acquisition. A spin-off from the A spin-off from the 
experiment was the Sura ya UKIMWI (The Face of AIDS) platform. Sura ya UKIMWI 
was designed by a team comprising secondary school children, HIV/AIDS counseling 
experts, and experts in ICT. (Duveskog et al., 2009). 
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South Africa: CD-ROM intervention for HIV and life skills education  
 
Chao et al. (2010) used different methods to teach educators about HIV/AIDS. They 
selected sixty educators from eight schools in KwaZulu-Natal province, South Africa; 
they received HIV training by use of an interactive CD-ROM intervention.  
 
Advanced learning technologies: a HIV/AIDS expert system in Botswana 
 
Integrated Healthcare Information System through Mobile Telephony (IHISM) was 
initiated in 2005 at Department of Computer Science at University of Botswana under 
Microsoft Research funding (Masinaza-Katongo, 2009). The project explored the use of 
mobile phones as an access technology to a variety of HIV/AIDS related information 
required by the general public. The system is meant to act as an online “expert” in HIV 
/AIDS information and it derives some information through inference as opposed to 
simple data retrieval (Masinaza-Katongo, 2009). 
 
South Africa: Mobile phones for monitoring AIDS patients  
 
Hwabamungu and Williams (2010) investigated the use of mobile technologies for in 
South-Africa to tackle against HIV/AIDS. The researchers examined about the 
sustainability and scalability challenges of mobile phone-based applications/projects for 
HIV/AIDS care in developing. The research results show that adoption and 
sustainability from care givers’ and patients’ perspective is not merely dependent on 
the technology’s capabilities to enhance service delivery, but on their willingness and 
capability to incur any technological adoption when there are continuous costs.  
 
South Africa: Project Masiluleke  
 
Project Masiluleke is a recent breakthrough cross-sector collaboration that uses mobile 
technology as a high-impact, low-cost tool for fighting HIV/AIDS epidemic and 
tuberculosis in South Africa. South Africa has more HIV/AIDS positive citizens than 
any country in the world. In some provinces more than 40% of the population is 
infected. Majority of HIV-infected patients in South Africa seek care only after they 
have developed HIV/AIDS symptoms which are too late for survival. Masiluleke means 
“give wise counsel” and “lend a helping hand” in Zulu. Mobile technologies were used 
in the project because of the high penetration rates of mobile phones in South Africa 
and their capacity to foster social change (Woodrow, 2009).  
 
3.7 SUMMARY OF LITERATURE ON HIV/AIDS  
 
Results from literature review show that the approaches for teaching HIV/AIDS in 
Ugandan schools are mainly use of textbooks and story books. The results further 
indicate four observations (1) Mobile technologies have been used for HIV/AIDS 
preventive education among the adult community. Mobile phones have been used, for 
instance, to communicate about HIV/AIDS testing places and counseling services; 
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traditional ICT solutions are the prevailing solution to provide HIV/AIDS basic 
knowledge and information to adult population and to target schools. (2) A research 
conducted of using Web 2.0 tools with teenagers was not found. On the other hand, 
Web1.0 (e.g. static content without interactions) solutions are the prevailing solution to 
provide HIV/AIDS basic knowledge and information to adult population. (3) UNESCO 
developed one tour game for touring UNESCO heritage sites and HIV/AIDS education. 
This game does not offer initial educational content for the players to learn HIV/AIDS 
basic facts and preventive measures and does not address positive living. (4) Recent 
research where, for example, radio drama has been used for HIV/AIDS awareness 
campaign was found; one expert system for HIV/AIDS preventive education was 
identified; and one set of guidelines to support the design and development of 
technology supported HIV/AIDS preventive education was identified. Computer 
games for HIV/AIDS education in schools is lacking at present. Virtual classroom with 
lessons and online discussion forum has not been experimented for formal HIV/AIDS 
education in schools. There are no pedagogical approaches of using multiple digital 
learning objects for teaching HIV/AIDS prevention in secondary schools.  To address 
these problems, there is need to develop and experiment computer games and virtual 
classroom for formal teaching of HIV/AIDS prevention in schools. A pedagogy and 
software design method for integrating digital learning objects for HIV/AIDS education 
in secondary schools also needs to be developed. The next chapter presents the design 
of NetAIDS. 
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4 NetAIDS Design for 
Ugandan Schools 
 
 Chapter 4 presents the design process of NetAIDS learning environment for secondary 
schools in Uganda. The design of a digital learning environment must take into 
consideration three principal design approaches, namely; cognitive design, pedagogical 
design and technological design. These design theories when applied appropriately 
create an environment where learning can effectively take place with the relevant, 
functional, meaningful and economic support from the instructors and maximum 
motivation of the learners to utilize the learning environment so as to acquire the 
necessary values for behavioral change. The theories for digital environment design for 
learning include: cognitive theories which are important for building an environment 
where learners can be motivated to learn and scaffolded when in need of help; secondly 
pedagogical theories for design of functional instructional materials and tools 
appropriate to the target group of the learners. Lastly we need the right technological 
media for delivery of instructional material (content) to the learners. Thirdly the 
technology chosen (computer technology) should provide learning environment (user 
interface) and should be available and affordable to the target group of the learners. The 
chapter presents various instructional design theories, cognitive theories and the 
appropriate computer technology for designing the digital learning environment for 
HIV/AIDS education and counseling services support to the secondary school children 
in Uganda. The design of this learning environment takes into consideration the 
affordable technologies for poor countries, the existing practices of ICT-based 
HIV/AIDS preventive education and new opportunities that can enhance these 
practices. The first presentation is about challenges and possibilities of e-learning 
environments and this is followed by the role of the instructor in online course design. 
 
4.1 CHALLENGES AND POSSIBILITIES OF DIGITAL LEARNING ENVIRONMENTS IN  
       DEVELOPING COUNTRIES 
Kessy et al (2006) acknowledged that challenges facing digital learning environment in 
Kenya, Tanzania and Zambia include: costly hardware and software, poor 
telecommunication infrastructure and lack of resources, corruption, cultural attitudes 
and ignorance, dynamic nature of technology, lack of skilled human resources, 
students’ limited computer knowledge and perceived difficulty in the integration of 
ICT in education. Despite the availability of modern resources in the current education 
system, the mode of education is still based on the traditional classroom learning. The 
current educational system has some limitations as it does not favor flexible course 
planning and it is centralized (Al-khanjari et al., 2011). Researchers, educators, and 
computer scientists need to work together in examining the ways that technologies can 
facilitate teaching and learning and conducting research that can point the way for 
improving the development of such technologies. (Vrasidas and Glass, 2002) 
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        According to Lasic-Lazic et al (2006), educational institutions should be 
transformed based on the challenges facing the contemporary society. ICT is perceived 
as a catalyst for these transformations, having ability to change the traditional 
educational paradigms, manifested in instructor-led models (passive knowledge 
reception, teacher manipulating content delivery, individual effort) to 21st century 
paradigms manifested in student-centered models (problem-solving, teamwork, 
interacting and processing information, active involvement learning, construction and 
discovery, problem exploration and customized learning). Digital learning environment 
problems students are likely to come across in a tertiary institution setting include: 
inaccessibility due to lack of personal Internet connectivity; lack of support from peer 
group in learning process due to absence of collaboration and problem-solving; reduced 
student-teacher relationship which can create difficulty for slow learners who need 
support of the instructors from time to time; accessibility/usability problem; and 
additional costs from printing and Internet payment for the case of an e-learning 
student (Nikolakaki & Paraskeva, 2005). 
               New challenge facing designers and human computer interaction researchers is 
to develop software tools and applications that are effective for e-learning. Evaluators 
do not have the knowledge, instruments and/or time available to handle usability 
(Tanja et al., 2007). The specific duties and tasks of the teacher as designer include:  
designing the overall structure of the course, the syllabus, and establishing expectations 
for successful course completion; selecting the activities that students will be asked to 
engage in while taking the online course; when is it appropriate using individual 
assignments, collaborative groups, online discussions and debates, etc. To moderate 
online discussions the teacher plays the central role that requires: establishing clear 
goals, structuring, activities, and expectations for online discussions. These are 
important to motive students’ participation. Participation should be encouraged by 
employing various techniques and strategies (e.g., collaborative projects, debates, small 
group-discussions) to motivate of students. 
               The principles for effective online learning and the respective need for 
Learning Management System support focus on the following themes: Learner-
centered: learners should be able to organize information and knowledge, take control 
of their learning, act as autonomous individuals who plan and execute learning tasks. 
Tools allowing learners to organize information, contribute content, and engage in 
learning activities; engaged and active: learners should engage in interesting activities 
that motivate them and employ active learning principles to solve class problems. Tools 
that support active learning and problem solving; constructive: learning is a 
constructive process during which students construct knowledge and meaning while 
interacting with peers, tools, and content. A Learning Management System should 
provide tools that support various kinds of student-teacher and student-student 
interactions; situated and contextual: learning is situated in real world contexts where it 
gets its actual meaning. Tools that enable students and teachers to seamlessly integrate 
real-world authentic activities within class schedule; social and collaborative: learning 
is a social activity and students learn best when they interact frequently with teachers 
and peers. Allow learners to interact by providing synchronous and asynchronous 
communication tools; reflective: learners engage in reflective thinking about their 
actions, skills, competencies, knowledge, and meta-learning skills. Tools that scaffold 
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and support reflection on the learning process such as journal keeping, probing 
questions to reflect on require prompt feedback. Integrate feedback within the grade 
book. Use Intelligent Agents to provide feedback to student work and help the teacher 
monitor student progress (Vrasidas, 2000). 
4.2 COGNITIVE DESIGN OF DIGITAL LEARNING ENVIRONMENT  
 
The psychological design aspect of NetAIDS is addressed by design of scaffolds that 
help children to overcome obstacles in learning. Vgotsky’s theory of learning is the 
basis of this design. Vygotsky acknowledged that mental functions have external or 
social connections and that a child develops more systematic, rational and logical 
concepts as a result of dialogue with a skilled helper (Vgotsky, 1962). The zone of 
proximal development (ZPD) is Vygotsky’s terminology used to describe the range of 
tasks that are too difficult for the child to learn individually but that can be learned with 
guidance and help of adults or more skilled children. Therefore, the lower limit of ZPD 
is the level of the skill reached by the child working independently while the upper 
level of ZPD is the additional gain the child can achieve with the help of a more skilled 
person. Vygotsky referred to these as “flowers of development” which is different from 
the “fruits of development” which the child had accomplished independently. The 
concept of scaffolding is closely linked to the idea of the ZPD. Scaffolding refers to the 
change of level of support. In the process of teaching, a teacher or advanced peer who is 
more skilled adjusts the amount of guidance to match the child’s current performance. 
When the student is learning a topic for the first time, a skilled person may use direct 
instruction, but as the student’s competence continues to grow the amount of guidance 
given becomes less. Scaffolding is in most cases used for students to reach the upper 
limits of their zone of proximal development (Santrock, 2008). Place instruction in a 
meaningful context. Use real world problems to illustrate points and find solutions to 
given problems. Transform the classroom with Vygotskian ideas. Tools of the mind is 
the curriculum that is grounded in Vygotsky’s  (1962) theory with special attention 
given to cultural tools and developing self-regulation, the zone of proximal 
development, scaffolding, private speech, shared activity, and play as important 
activity. In tools of the mind classroom, dramatic play has a central role. Here the 
teacher guides the children to develop a meaningful play based on the themes chosen 
by children (Santrock, 2008). 
               The next section presents the design of scaffolds for HIV/AIDS education and 
counseling support. The concept of scaffolding is closely linked to the idea of the zone 
of proximal development. We have explored the existing web technologies that can be 
used to scaffold children in HIV/AIDS preventive education and counseling services. 
Learning principles for HIV/AIDS educations were also identified. These learning 
principles are the theories that explain how learning can be fostered in an environment 
which may be offline or online. The principles that have been identified give foundation 
for designing web-based system for HIV/AIDS education. 
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4.3 PEDAGOGICAL DESIGN FOR DIGITAL LEARNING ENVIRONMENT  
Constructivism 
 
In the last decade, constructivism has been the dominant theory with its roots in 
philosophy, psychology and cybernetics attempting to describe how people know the 
world. According to the constructivist theory, knowledge is actively constructed by 
individuals and knowing is an adaptive process which organizes the individual’s 
experiential world. The learner is not considered as a controlled respondent to stimuli 
as in the behaviorists’ theory but as “already a scientist”  who actively constructs the 
knowledge while in understanding the world on the basis of personal filters: 
experiences, goals, curiosities and beliefs (Karagiorgi & Symeou, 2005). In the 
constructivist approach, the instructional content cannot be pre-specified. 
Constructivists call for environments in which knowledge, skills and complexities exist 
naturally. The designers in constructivist environment develop procedures for 
situations in which the instructional context plays a dominant part, and instructional 
goals evolve as the learning progresses (Tam, 2000). Constructivists focus on creation of 
instructional environments that are student centered, student-directed, collaborative, 
supported with teacher scaffolding and authentic tasks and based on ideas of situated 
cognition, cognitive apprenticeship, anchored instruction and cooperative learning. The 
center of instruction is the learner, and meaningful understanding occurs when 
students develop effective ways to resolve problematic situations (Karagiorgi & 
Symeou, 2005). The growth of ICT represents opportunities for applying instructional 
theories; advancements in technology could make constructivists’ approaches to 
learning feasible. Hypermedia environments that support non-linear learning and 
increased learner control are frequently mentioned as useful for constructivist designer.  
           The defining characteristic of constructivism is that knowledge cannot be 
transmitted from the teacher to the learner, but requires an active process of 
construction. A pedagogy that relies on the constructivist philosophy requires a set of 
pedagogical guidelines and strategies that can be translated into practice. Knowledge is 
actively constructed by the learners through their interactions with the environment, 
not passively transmitted by teachers. Knowledge is constructed by using the learner’s 
prior knowledge as foundation. Teachers serve primarily as collaborators, guides and 
facilitators of learning, not as transmitters of knowledge. In order to be useful for 
problem solving, knowledge needs to be related to each other. The process of 
constructing interrelated knowledge structures requires cognitive skills that learners do 
not possess, such as analysis and reasoning skills, analogical thinking, reflection, and 
self-evaluation. Thus in order to scaffold their performance, instructors should identify 
problem-solving skills that are specific to the subject matter. To get students actively 
involved in knowledge construction, learning activities should focus on realistic, 
intrinsically motivating problems that are situated in real world tasks. Rather than 
applying knowledge to solve abstract problems, knowledge must be constructed in real 
and useful contexts. Learners should have access to a set of related experiences and 
cases from previous learners that a student can draw on to represent their deficient 
knowledge. Analogical reasoning is the key skill of reusing related cases. It includes a 
search for similarities and differences between the related cases and the new problem to 
be solved. Learning occurs not in isolation but by means of people working together, 
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and as they exercise, verify, and test their knowledge through discussion, dialogue, and 
information sharing. The design of a constructivist learning environment goes far 
beyond the computer material itself, but well-designed web-based technology may 
facilitate constructivist learning when it provides learners the information they need 
(Bada and Suhonen 2009 b). The next section explains Vygotsky’s theory and its 
application to content design of NetAIDS environment. 
 
Table 4.1: Summary of Learning principles and theories for content design for 
HIV/AIDS education (Bada and Suhonen, 2009b) 
 
Learning Principles Application of learning 
principles to NetAIDS design  
Evaluation approach 
(Social development theory 
(Vygotsky, 1978) 
1.  Cognitive development has 
limitation to a certain range at any 
given age. 
2.  Social interaction is the 
foundation for full cognitive 
development. 
 
Provision of online chatting 
services for children to ask 
questions to teachers and 
HIV/AIDS counselors so that 
they get replies to challenging 
issues they experience in real life 
that can lead them in getting 
HIV/AIDS. 
1.  The type of instructor’s response 
and the time to respond when the 
student has a question to ask or is 
experiencing difficulty. Peer response 
is good. 
2.  The way of support which can 
come in the form of an explanation, 
example, question, summary, 
suggestion or encouragement and the 
effect of each is evaluated. 
 
Situated Learning (Lave, 1991) 
1.   Knowledge needs to be 
presented in an authentic context, 
i.e., settings and applications that 
would normally involve that 
knowledge, 
2.  Learning requires social 
interaction and collaboration. 
 
Online participation by children 
through demonstrations that 
educate fellow children to keep 
away from temptations that 
leads to HIV/AIDS. 
 
 
The content of information which can 
be presented as declarative 
knowledge, procedural knowledge, 
strategies to solve the problem, 
directions to solve the problem, 
encouragement to students, and 
correction of student mistakes. These 
approaches can be applied at 
different times and their effects 
evaluated. 
 
Constructivist theory (Bruner, 1966) 
1.  The instruction should address 
the experiences and contexts that 
motivates the students to learn 
(readiness), 
2.  The instruction should be well 
organized so that the student can 
learn from it with minimum 
difficulty 
3.  The instruction should be 
designed in such a way that a 
student goes beyond the given 
information to come up with new 
discoveries. 
 
Children should build stories 
constructed from their real 
world experiences. These stories 
can educate other children. 
Introduction of online 
educational resource for access 
by children (youth) for 
awareness creation and to 
impart HIV/AIDS knowledge in 
them. 
 
Children can be interviewed to find 
out the points they get from stories in 
HIV/AIDS preventive education and 
counseling support services. 
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4.4 TECHNOLOGICAL DESIGN OF THE DIGITAL LEARNING ENVIRONMENT 
 
The technical design approach for NetAIDS has three components, namely (1) The 
human computer interface for describing the physical interaction between the computer 
user (high school student/teacher) and the computer, (2) The digital resource which is 
the actual education material and the content generated as a result of interactive 
activities between the learners and the instructors, these can be online lessons, 
computer games and video games; and (3) The technologies for design and 
development of the digital resources. The use of open source software tool for design of 
learning management system is recommended. 
               The purpose of the technical design is to provide a comprehensive picture of 
the socio-technical innovations for supporting learning of HIV/AIDS awareness and 
knowledge. The design envisions a web-based environment to support various learning 
activities in HIV/AIDS education, such as the creation of locally relevant knowledge in 
HIV/AIDS, distribution of experiences and best practices in HIV/AIDS prevention, 
collaborating and interacting with peers nationally and internationally and supporting 
the actions of various actors in changing roles (e.g. student, teacher, facilitator, learning 
coach, human resource or education manager). One important aspect of the design is 
educational materials in the form of learning objects and learning tools. A learning 
object is a resource, usually digital and web-based, that can be used and re-used to support 
learning. Learning objects offer a new conceptualization of the learning process: rather than the 
traditional "several hour chunk", they provide smaller, self-contained, re-usable units of 
learning. A learning tool is a small applications designed to support learning, studying 
and teaching activities.  
               The proposed design depicts variety of learning objects and tools that should 
be created to provide a wide range of services for HIV/AIDS education: learning 
modules which should be designed to teach HIV/AIDS education emphasizing the 
origin of AIDS, ways of spreading, preventive education and positive living; 
collaboration using web tools, this becomes a basis for creating networks between 
children and teachers of high schools; social networks using a discussion forum for 
children to communicate, discuss, and generate preventive HIV/AIDS knowledge; 
multimedia education content – this can be created by building children stories and 
recorded lessons for online access; computer games for learning; and use of mobile 
phone by counselor to respond to students’ questions.  
 
Software tool selection for online content design for HIV/AIDS Preventive Education 
 
 The literature presented a number of different online approaches of educating children 
on the dangers of HIV/AIDS. These software options were developed using different 
environments of proprietary software. No emphasis has been placed on the use of open 
source software for building a web environment for HIV/AIDS education in schools. 
There are many advantages of using open source software. Williams, et al (2005) noted 
the benefits an individual or organization can get from open source ranging from lower 
costs to simplified management and superior software. Some of the advantages are: 
lower software costs as there are no license fees and the expenditures that subsequently 
follow are for media, documentation and support if required; simplified license 
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management  where software is obtained once and installed on many computers at 
different locations with no counting, tracking or monitoring for license compliance; 
lower hardware costs as in Linux and open source solutions that are elegantly compact 
and portable requiring less hardware power to accomplish the same tasks as on 
conventional servers (windows and Solaris); scaling/consolidation potential as case 
with Linux and open source applications that can scale considerably with multiple 
options for load balancing, clustering, and open source applications such as database 
and email; ample support is available for open source freely accessible through the 
online community via the Internet; escape vendor lock-in; and quality software with 
excellence in software design and coding (Williams et al, 2005). 
               The Microsoft operating system is dominant in Ugandan schools. This is so 
because the operating system is normally shipped with the computer hardware 
equipment. In addition to the operating system, the computers are purchased with 
installed office applications. The Microsoft software products for development 
environments such as VB.net, ASP and Windows server require additional funds for 
purchase if these are to be used as platforms for application development or 
maintenance. The schools do not have enough funds for proprietary software support. 
Open source software is preferred to proprietary software. For the development and 
implementation of HIV/AIDS web-based software, our focus is to use open source 
software tool for developing HIV/AIDS learning management system for schools. 
 
4.5 DESIGN SOLUTIONS FOR NetAIDS 
 
In an HIV/AIDS learning environment a student can access the instructional content 
online, for example, a lesson on HIV/AIDS preventive measures, reads through and 
takes assessment to test understanding of the content. Alternatively a student can 
contribute an idea in web wiki, for example, a topic for discussion can be, “How can 
you manage your education when you have lost both parents in this era of AIDS 
epidemic?” During the design phase of the NetAIDS Digital Learning Environment, the 
following components were decided to be included in the first implementation of the 
environment: 1) Online lessons on HIV/AIDS education; 2) Multimedia HIV/AIDS 
materials from students; 3) Computer games for HIV/AIDS prevention; and 4) Online 
discussion forum 
 
4.5.1 Online lessons on HIV/AIDS education 
 
When designing the online lessons for the NetAIDS digital learning environment, an 
analysis and review of the existing approaches of HIV/AIDS education in schools was 
done. Data was collected from text books for AIDS prevention in Uganda and the 
existing online materials for HIV/AIDS prevention education in other countries were 
gathered. The existing materials were re-used and redesigned in digital format in order 
to create online lessons to NetAIDS environment related to the following topics: 
Introduction to HIV/AIDS, Prevention methods and Treatment of People Living with 
HIV/AIDS. To design and develop digital learning environment for HIV/AIDS 
prevention education and counseling services for secondary school students in Uganda, 
a number of activities were performed for the requirements discovery, namely: online 
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lessons content determination, design of online lessons, module building for the 
computer games, digital learning environment development strategy, formative 
evaluation and the system demonstration in schools. 
          A constructivist approach was chosen to build online learning environment for 
HIV/AIDS education in high schools for two major reasons: First of all, the children in 
high schools today are growing up in an environment which is affected by the 
HIV/AIDS epidemic, they can share ideas on the effects of HIV/AIDS on society using 
online social networks and they can construct stories to educate fellow children. 
Secondly, children can learn better from their fellow children as compared to passively 
receiving knowledge from teachers without the active participation of the children. An 
HIV/AIDS learning environment should be designed to support learning principles 
suitable for the main audience of the environment, e.g. teenagers and online teacher’s 
tasks. The design features for an online HIV/AIDS education environment should take 
into consideration the following phases or activities (Vrasidas, 2004): planning and 
identifying goals and objectives; standards and content for the course; conducting 
learner and audience analysis; identifying technology requirements; reviewing other 
similar courses; facilitating the content analysis; reviewing samples of evaluation 
activities to match objectives and content; examining templates for syllabus design for a 
variety of levels and selecting the appropriate activities and choosing the right media 
attributes to support the objectives of the learning experience  
 
4.5.2 Multimedia HIV/AIDS material for students 
 
In an HIV/AIDS learning environment, the children should contribute and share 
information freely on preventive actions; they should freely communicate among 
themselves on how to cope up with the trauma HIV/AIDS might have caused in 
affected families. A number of approaches should be used for communicating 
preventive information to the children using different media, e.g. instruction as online 
text and graphics, multimedia lessons recorded from HIV/AIDS instructors and 
counselors, real world stories constructed by children to educate fellow children and an 
automated online database for provision of counseling services by fellow students and 
teachers or HIV/AIDS counselors. 
          An important aspect of the NetAIDS environment was to collect multimedia 
content directly from students in schools. A set of plays and poems of students related 
to the HIV/AIDS were recorded in high school settings at Uganda. In these 
performances, the student actors, for instance, played a number of games reflecting 
cultural practices that lead youth into getting HIV/AIDS infection. The plays portrayed 
challenges young people face in societies and how they can avoid the situation. In one 
play a girl was pressurized by her mother to introduce a boy friend when she was still 
under age. In one poem, a student actor called for positive attitude and support for 
children born with HIV. The aim of the multimedia material was to give the voice of 
HIV/AIDS prevention to people who had real experiences about the HIV/AIDS. 
 
               Multimedia can enhance children’s cognitive development in HIV/AIDS 
education using the following applications: audio and video recording can give 
children instant feedback on their stories and they can develop them further; 
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visual/spatial intelligence gives children the ability to understand the world through 
what they see and imagine and they express ideas through the graphic arts. This way 
they can construct their imaginations of how HIV/AIDS spreads in society and how it 
can be prevented; educational games which challenge fine motor coordination while 
developing logical thinking skills can be used to design online games for HIV/AIDS 
preventive education. In general, technology offers tools for thinking more deeply, 
pursuing curiosity, exploring and expanding intelligence as students build mental 
models with which they can visualize connections between ideas. 
 
4.5.3 Computer games for HIV/AIDS prevention education 
 
 A game-based learning environment that is designed with educational properties taken 
into consideration can appropriately improve learning. Digital games which are user-
centered can promote challenges, cooperation, engagement and the development of 
problem-solving strategies. The research field of computer games is not yet well 
established despite the progress in the recent years. The researchers in this area of study 
still struggle for acceptance and academic credibility with no common research 
language, and few basic and theoretical discussions (Begona, 2007). Some American 
researchers have less interest in finding out whether existing computer games offer 
content that can be relevant to educational purposes. They do not support a narrow 
focus on content skills and attitudes. Instead their focus is on the structural 
characteristics of computer games that could be used for education and social processes 
surrounding the educational experience (Squire, 2005). 
        In tradition of education, computer games or game-based learning has been a 
neglected are with educational practitioners having negative attitudes towards 
computer games. However, in the last decade, there has been attention to games in 
education especially in the areas of structurally aspects of the games such as influence 
of digital games on digital literacy, learning styles, and integration of video games into 
school curricula to enhance learning (Begona, 2007). Egenfeldt-Nielsen (2005) 
established three generations of games on the basis of the connection between 
educational computer games and the progression of learning theories as shown in 
figure 2 above. The first generation (edutainment) assumes that learning occurs when a 
learner is given opportunity to practice certain skills in sufficient time. Edutainment did 
not register greater success because the games were so simplistic as compared to video 
games. The tasks were very repetitive and poorly designed and did not support 
progressive understanding. The second generation was cognitive oriented with the 
learner as the center of attention. Here the games should scaffold the learner to when 
faced with challenges in the learning process. The third generation did not only focus 
on the computer games but it also looked at the broader process of educational use of 
computer games. The teacher took the role of the facilitator adapting computer game 
experience to school. 
         The following is game taxonomy according to Begona (2008): 1) Action games 
(platform games) are reaction-based; most of the games of the first generation fall under 
this category. 2) Adventure games are executed by the player solving a number of tests 
in order to progress through a virtual world. 3) Fighting games involve fighting against 
computer-controlled characters or those controlled by other players. 4) Role-playing 
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games. Here human players assume the characteristics of some person or creature. 5) 
Simulations. Here the player succeeds within some simplified recreation of a place or 
situation to achieve a particular goal. 6) Sports games are based on sports. 6) Strategy 
games recreate a historical or fictional situation to allow the player to come up with an 
appropriate strategy to achieve a goal. Some games fall in more than one category from 
the above taxonomy.  
 
Table 4.2: Areas of learning in Which Videogames Can Contribute (Source:  McFarlane et al., 
2002) 
 
Areas    Aspects videogames can contribute 
Personal and social 
Development    
Provide interest and motivation to learn; maintain attention and 
concentration.     
 
Language and literacy Encourage children to explain what is happening; use talk to organize, 
sequence and clarify thinking, ides, feelings and  events 
 
Mathematical 
development 
Use everyday words to describe position. 
Creative development Respond in a variety of ways; use their imagination in art and design 
music, and stories. 
Knowledge and 
understanding of the 
world 
Use early control software to investigate direction and control. 
Physical development Fine motor control can be developed with the increased refinement in 
using a mouse for navigation and selecting objects. 
                       
            
  McFarlane et al (2002) stated that most teachers acknowledged that games contribute 
to the development of a wide variety of strategies that are extremely important for 
learning. These include problem-solving, sequence learning, deductive reasoning and 
memorizing. Games can also accomplish group strategies such as cooperative work and 
task-based learning. Table 4.2 is the summary of the opinions proffered by the teachers 
in McFarlane’s study in Great Britain. These opinions coincided with the ones of 
Chilean teachers who were interviewed by Nussbaum (1999). 
 
4.5.4 Computer and Video Games 
 
Prensky (2001) acknowledges game as a subset of both play and fun in search for 
enjoyment and pleasure. A game is a set of activities involving one or more players. It 
has goals, constraints, payoffs and consequences. A game is rule-guided and artificial in 
some aspects. Finally, a game involves some aspect of competition, even if that 
competition is with oneself.  Prensky (2001) further described six structural elements 
that collectively define a computer game. These elements are: rules, goals and 
objectives, outcomes and feedback, conflict/competition/challenge/opposition, 
interaction, and representation or story.  
               According to (Kaptelinin and Cole 2001; Becta 2002), some of the existing game 
types are: action games, fighting games, platformers (where game actors run and jump 
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on the platform), knowledge games, simulation/modeling/role-playing games, drill and 
practice games, logical games and math games.Video games are described by two 
distinguishing features, the first component is an interactive virtual playing 
environment and the second component is the struggle by the player against some kind 
of opposition (Fabricatore, 2001). The purpose of playing a game is to win or achieve a 
goal. The key to motivation is winning while remaining challenged (Becta, 2001). They 
motivate via fun which is natural learning process in human development (Bisson and 
Luckner, 1996) and provision of instant visual response (Prensky, 2001). Complex 
computer games are unique as they provide complete interactive virtual playing 
environment. An immersive experience is created by ambience information for 
sustaining interest in the game (Prensky, 2001). One HIV/AIDS drama game that was 
performed by high school students in Uganda is described. In this drama different 
students played different roles to demonstrate how pressures peer can lead to wrong 
decisions in life and exposure to HIV/AIDS infection. The dramas also demonstrate 
how wrong attitudes people have on AIDS epidemic can mislead them. The 
performances are in series and they compose a story on HIV/AIDS spread in society 
and advice to the youth. 
 
Computer games for HIV/AIDS education  
 
Two computer games were designed for HIV/AIDS prevention education and 
counseling services. The aim of the games was to provide a motivating factor and to test 
the students' understanding of the online lessons.  
 
Pedagogy perspective of HIV/AIDS computer game design 
 
NetAIDS game is one of the envisioned components of digital learning environment for 
HIV/AIDS education support to Ugandan schools. In this chapter we are first 
presenting the modeling approach for designing NetAIDS game.  Empirical Modeling 
was proposed because it has addressed variety of computer uses in different 
applications and it is also a new foundation for computer science (Beynon and Russ, 
1992). Empirical Modeling seeks to create the model of a computer artefact that should 
engage students’ in exploring and experimenting ways of solving a given problem. The 
empiricist learning perspective is adopted for empirical modeling (Bada and Suhonen, 
2011b). 
          Learning is initiated with private experience, and with interactions that reveal 
persistent features, contexts and objects. It includes correlation of experiences of 
different artifacts, and acquisition of skills while manipulating them. Interaction reveals 
the extent to which change depends upon our actions, so making known the scope of 
personal agency, and the presence of independent agencies. Certain association of 
features becomes identified with particular kinds of agency, and with generic patterns 
of interaction and stimulus-response. Communication with other agents develops from 
pre-articulate interaction in a common environment and from phenomenological uses 
of language with utterances expressing aspects of the perceived current state. The 
empirical basis for common experience is derived from such interactions and hence the 
concept of objective knowledge. These then inform symbolic representations, public 
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conventions for interpretation and the use of formal languages. The philosophy of 
empirical modeling considers computer as an artefact or instrument capable of 
achieving learning and cognition in an educational environment. The above approach is 
potentially good for applications in education because the principles of model 
construction are bound to happen with the learning process (Beynon, 1989). 
 
Conceptual Design of HIV/AIDS computer games 
 
The design of the games is based on the accepted HIV/AIDS education practices in 
Ugandan schools. The themes that are formulated for game design are the lessons 
children are taught during school assemblies and other face to face sessions where a 
teacher for AIDS education delivers relevant lessons to a class. 
 
Table 4.3:  Game 1: HIV/AIDS Preventive measures (Bada and Suhonen, 2011b) 
 
Theme Factors/Reasons/Attitudes 
Sexual Temptation 
factors 
Emotions 
 Peer pressure 
 Alcohol 
 Sugar Daddies or Mummies 
 Adult behavior 
 Hormones 
HIV/AIDS Prevention HIV/AIDS Education 
 Join peer groups that fight HIV/AIDS 
 Avoid pressure groups 
 Get skills to earn living 
 Delay sex 
 Use Internet to get AIDS prevention 
information 
 Know facts about HIV/AIDS 
Reasons to delay sex Religious reasons 
 Avoiding pregnancy 
 Parental advise 
 Someone forcing you 
 No love for that person 
Responsible living Value your own life 
 Keep spiritual value 
 Delay sex till marriage 
 Abortion is unacceptable 
 Appreciate music and drama for AIDS 
education 
 Fight against sexual abuses against children 
 
The major objective of game 1 is to impart HIV/AIDS prevention knowledge to children 
by teaching them sexual temptation factors, HIV/AIDS prevention methods, reasons to 
delay sex, and responsible living. The computer implementation of the above game 
uses “drag and drop” approach where children use computer mouse to select a 
factor/reason/attitude from a pool and drop it onto the right theme it belongs to.  
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Game 2: HIV/AIDS Basic Knowledge 
 
In game 2, students are expected to take a lesson on HIV/AIDS basic knowledge as a 
prerequisite before they can attempt the computer game. The required initial 
knowledge should capture human immunity system, AIDS development, ways of 
infection, and AIDS symptoms. Since biology as a subject is taught in all Ugandan 
schools, acquiring basic AIDS knowledge by students can be a simple revision to them. 
This knowledge is important because children need to fully understand how AIDS 
attacks human body system. 
 
Table 4.4: Game 2: HIV/AIDS basic knowledge (Bada and Suhonen, 2011b) 
 
Theme Factors/Reasons/Attitudes 
Human immunity system Body defense system 
 Production of antibodies by CD4 
 CD4 attacked by HIV 
 Reduction in CD4  
AIDS development Acute retrovirus illness 
 Latent infection 
 Early symptomatic phase 
 AIDS symptoms 
Ways of infection Blood transfusion 
 Sex 
 Brain – spinal liquid 
 Breast milk of infected mother 
Body fluid that cannot 
infect 
Tears 
 Sweat 
 Saliva 
 Urine 
AIDS symptoms Mycose of digestive and respiratory 
track 
 Chronic diarrhea 
 Weakness and muscle atropy 
 Cancers 
 Ulcers 
 Tuberculosis 
 Brain infections 
 Blindness 
 
The purpose of game 2 is to teach children basic knowledge of HIV/AIDS in relation to 
human body system. In this game children get to understand human immune system 
and how HIV can attack and reduce body immunity. This game also presents some of 
the AIDS symptoms. Like game 1, game 2 is played by “drag and drop” approach in 
which a child is expected to select a factor or reason from a pool of values and drops it 
on the right theme. 
 
 
 
 
Joseph Kizito Bada: Integrating digital learning Objects for HIV/AIDS prevention: a contextualized 
approach 
16                                     Dissertations in Natural Sciences and Forestry No 96 
 
44 
4.5.5 Online discussion forum  
 
Social networks comprise a social structure of nodes that represent individuals or 
organizations and relationships among them. The foundation of social networks is the 
strength of relationships and trust between the members. Example in the context of 
learning is Web 2.0. There are a variety of teaching and learning approaches for use in 
the classroom, tutorial, lab and lecture hall. Activities can be face-to-face, but may also 
be mediated by social networking technologies including peer assessment, discussions, 
and collaborative work. Course designers have spotted such opportunities by way of 
chat rooms, discussion forums and collaborative work support tools which may be used 
in this way. The efficiency and effectiveness of such approaches is necessarily the 
subject of evaluation, analysis and debate (Wegerif, 1998). The concept of social 
networks in a learning domain covers the processes of social learning that occurs when 
a self-selecting group of people with a common interest in a subject collaborate to share 
ideas or find solutions to specific questions. 
                     Examinations of the processes and behaviors of self-selecting groups can be 
used to engineer interactions in groups organized for specific educational purposes. 
Social networking applications which incorporate Web 2.0 technologies demonstrate 
possibilities, which could be available to utilize within the classroom (Schwen and 
Hara, 2003). Engestrom’s model of Activity theory offers a useful tool for mapping 
explicitly such influences. To model this influence on curriculum specific social 
networks 8 key factors could be considered: the activity of interest, in this case social 
networking; the object or objective of activity: knowledge construction; the subject 
engaged in the activity (student); the tools mediating the activity: hardware, interface, 
learning platform, social software and delivery mechanisms; the rules and regulations 
mediating the activity (policies and pedagogic strategies); the division of labor 
mediating the activity: allocation of group roles; the community in which the activity is 
conducted: student group; and the desired outcome towards which the activity is 
directed: collaborative learning (Liccardi et al., 2007). The next section presents the 
theory and application for the design of NetAIDS games. 
 
 
4.6 DESIGN SUMMARY 
 
The design approach for this study considered three issues, namely: the first design 
aspect is cognitive design which considers inclusion of scaffolds. These scaffolds 
facilitate learning by providing online support in learning content, collaborative tools, 
and instructor/peer support. The second design aspect is pedagogical design which in 
this case is constructionist’s approach to learning. The student is the center of learning 
and the teachers is the facilitator. The student constructs knowledge from his or her 
interactions with the environment. The third design approach is technical design that 
focuses on the use of an open source software tool with social networking features. 
These three design considerations for NetAIDS create a learning environment in which 
teenage children take online lessons, exchange ideas using discussion forum, build 
drama games based on local culture and learn using computer games in formal lessons. 
The design can be realized once the learning environment is developed using the 
necessary technological tools. 
  
 
Dissertations in Natural Sciences and Forestry No 96                                                   45 
                                                                                                                       
 
5 NetAIDS Implementation  
 
This chapter presents the approach taken to implement the NetAIDS digital learning 
environment. The most appropriate open source learning management system was 
selected on the basis of scientific evaluations of learning management system in the 
recent literature. The primary learning objects in NetAIDS are online lessons, 
multimedia material, computer games, video drama and discussion forum. Section 5.1 
presents the implementation details of these learning objects. 
 
5.1 TECHNICAL EVALUATION OF LEARNING OBJECTS (LO) AND LEARNING  
      MANAGEMENT SYSTEMS (LMS) 
 
Kurilovas and Dagiene (2009) acknowledged that the purpose of learning objects is to 
increase the effectiveness of learning by making content available, reducing the cost and 
effort to produce quality content and allowing content sharing. The two areas of focus 
namely effectiveness and efficiency receive differing emphases from different sectors 
(Haughey and Muirhead, 2005). There are many learning objects available for 
institutions to choose and use for both classroom and online instruction. The universal 
DLE components’ evaluation rating tool was used by Kurilovas (2007) for evaluating 
three most popular open source VLEs (Atutor, Ilias, and Moodle) based on technical 
criteria (both general and adaptation). From the above evaluation by Kurilovas and 
Dagiene (2009), Moodle is the best VLE from technical point of view. Moodle is a course 
management system (CMS), free of charge; open source software package designed 
using sound pedagogical principles. This system helps the educators to create effective 
online learning communities. One can download and install Moodle on any computer 
software platform and it scales from a single-teacher site to a 40,000-student university. 
By 2007, Moodle had a large and diverse user community with over 100,000 registered 
users on this site alone, speaking 70 languages in 145 countries (Ganjalizadeh & Molina, 
2006).  
 
5.2 ONLINE LESSONS ON HIV/AIDS EDUCATION 
 
The Moodle was used as a technical platform to implement the four components of the 
NetAIDS digital learning environment. Moodle was chosen because it has all the 
features needed to implement the envisioned components of the NetAIDS environment. 
A Moodle server was installed at University of Joensuu for administering the NetAIDS 
learning environment (see Figure 5.1). Empirical Modeling approach was used for 
designing computer games. At present the games run on CDs. The NetAIDS digital 
learning environment for HIV/AIDS prevention education and counseling services for 
Ugandan schools is available at http://cs.joensuu.fi/~jbada/netaids. 
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Figure 5.1: NetAIDS Education center 
 
Figure 5.2 shows online lesson interface. Three lessons were designed based on the 
existing educational content for HIV/AIDS prevention in secondary schools of Uganda. 
The three lessons were on HIV/AIDS basic knowledge, prevention and responsible 
living. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2: Online lesson interface 
 
5.3 MULTIMEDIA HIV/AIDS LEARNING MATERIALS 
 
Games and drama are common tools for teaching many subjects at schools to different 
age groups. The multimedia content was created out of the students’ drama in which 
they composed stories for education teenage children about HIV/AIDS awareness and 
prevention. 
  
Objectives of the drama 
The objectives of the game were set: first to demonstrate the effect of peer 
pressure among teenagers that leads them to troubles, secondly, to explain how 
lack of proper guidance can mislead youth and finally to demonstrate the 
danger of HIV/AIDS to human life. 
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            Roles in the drama 
The roles were divided among the actors: some students acted as mothers, sugar 
mummies, witchdoctors, drunkards, others took the roles of boys and some 
acted as community members in the village. 
 
            Simulation 
The actors simulated the roles they individually play in the real world situation. 
The witchdoctor provided medical treatment, the sugar mummy influenced a 
boy into friendship and fellow students lured others into friendship through 
peer pressure. 
 
            Challenges 
The challenge in the game was being lured by a colleague to a situation that 
distracts one from studies and eventually getting into problems. Whether one 
can successfully resist remains an open question. 
 
            Score 
The score is either escaping from danger or getting trapped into it. 
 
Following our investigation of using drama game for HIV/AIDS education in the 
secondary school, we have described qualitatively what we observed and witnessed 
from the students performances. These students were within the age range of 13 to 18 
years and most from ordinary level classes. The student actors are presented in Figure 
5.3 with a group of students listening attentively in Figure 5.4 
 
Drama analysis 
 
     
                                                                                                                                 
Figure 5.3: Student demonstration (Actors)            Figure 5.4: Attendants (Student learners) 
 
Student Poem 1: Children living with HIV/AIDS.  
 
In the first poem, the student pointed out many problems that are affecting children 
living with HIV/AIDS. The first point mentioned is the negative attitude people have 
towards these children in the communities in which they live. The children are 
neglected and discriminated, they suffer from stigma and their rights are denied. The 
student next pointed out a number of government interventions for fighting AIDS 
epidemic, these include; HIV/AIDS education and prevention of mother to child 
transmission programme for infected mothers to give birth to healthy children. Another 
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point raised by the student is equal consideration for all children whether living with or 
without HIV/AIDS. This equal right should address right of every child to education, 
medical care and good food. The student further asked for all the stakeholders 
including teachers, parents, religious leaders and community members to include the 
views of children living with HIV/AIDS in policy making. The last appeal of the student 
to the fellow students is call for behavior change in order to avoid getting HIV/AIDS 
virus. 
 
Student Poem 2: AIDS mystery 
 
The second student in the poem expressed hatred for AIDS in strong terms.  The 
student called for AIDS to be wiped out and expressed disappointment of AIDS 
coverage of the entire world. This student also mentioned the unique nature of AIDS 
and the fact that mankind for decades has failed to discover its true nature. Indeed, 
AIDS has no cure and it is very inhuman and unsympathetic, lamented the student.  
 
Student Drama: AIDS 
 
In this drama, the students acted a number of issues about AIDS epidemic. The first 
part of the drama is about the parents and other adults who are wrong models to 
children. These grown up people misguide children into early relationships with 
opposite sex when they are still at school. This is one the ways that can lead youth in 
getting HIV/AIDS infection. The second part of the drama demonstrated how peer 
pressure on a student from a bad group can contribute to AIDS infection. The last part 
of the drama shows how society associates HIV/AIDS infection with witchcraft and 
how AIDS can eventually kill somebody who was once healthy. 
 
Call for Government, religious leaders and parents to take care of people living with 
HIV/AIDS. 
The student in the first poem clearly explained this call. She expressed appreciation for 
the government’s effort to reduce mother to child transmission of HIV during child 
birth and she further called for behavior change among the children. 
 
Peer pressure among teenagers 
 
The students were very attentive watching the acts from fellow students and expressing 
appropriate emotions when real world problems are communicated and demonstrated. 
The problems demonstrated included peer pressure among teenagers, and getting 
wrong advice from parents that results in early marriages and hence AIDS 
 
Dangers of AIDS and its consequences 
The students who participated in poems and drama presented HIV/AIDS problems in 
the world and how the epidemic in particular affects the children. The students were 
able to mention actual problems AIDS has brought to societies in which they live and 
they communicated ways of HIV/AIDS prevention by demonstrating how irresponsible 
person can contract HIV/AIDS and later die from the disease. 
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Motivation to learn by observation, listening and acting 
The AIDS poems and drama attracted many students, the classroom was filled and 
some students watched through the classroom windows from outside the class. Every 
student was attentive and the poems and dramas were demonstrated one after the 
other. 
 
5.4 NETAIDS COMPUTER GAMES  
 
It is worthy to get meanings of terms used in the modeling process when developing 
computer games for HIV/AIDS prevention education. The term artefact refers to the 
model that the learner builds in order to stress its physical experiential character. There 
are categories of experiences to which the artefact refers; these include a situation, an 
abstract procedure or phenomena. The term referent is used to describe such 
phenomena. The referent for an artist could be expression of emotion; it can be a 
physical entity or an idea that will be conveyed by the artefact. The learner develops 
tacit knowledge of the artefact and the referent through exploratory interaction 
motivated by establishing a close correspondence between experience of the artefact 
and experience of the referent. 
The first computer game is for HIV/AIDS basic knowledge and presented in Figure 5.5. 
This model provides a number of lessons in HIV/AIDS. The lessons include; the 
knowledge about human immunity system, the stage of AIDS development in the 
human body, the sources of HIV/AIDS infection, the body fluid that cannot transmit 
AIDS virus, and symptoms. The referent in this model is the circle divided into five 
sectors, each sector representing a lesson in HIV/AIDS basic education. The observables 
are the circle, the lines from the center of the circle to the circumference that build five 
sectors, the center of the circle, the circled small letters outside the common circle, and 
the capital letters representing lessons. 
 
 
 
Figure 5.5: NetAIDS game model for HIV/AIDS basic (Bada and Suhonen, 2011b). 
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The code in the table generates the game interface. The interface has three rectangular 
boxes and two command buttons. The first rectangular box has a circle. This circle has 
five sectors and each of the sectors represents a topic for HIV/AIDS basic facts lesson. 
The second rectangular box which is green in color contains variables, each of these 
matches only once with a topic in a sector to make a right score in the game. The third 
box which is blue and smaller in size presents the list of topics for the learner to match 
with the relevant options from the green box. The first command button resets a new 
game and the second button resets the timer. 
 
Table 5.1: C++ program fragment for computer game (Bada and Suhonen, 2011b). 
 
 
 
 
 
 
 
 
 
 
 
 
 
The second computer game shown in Figure 5.6 below focuses on HIV/AIDS 
prevention education and positive attitude towards life. From this children can learn 
four lessons namely: sexual temptation factors that are gateways to HIV/AIDS infection, 
ways of prevention HIV/AIDS infection, responsible living, and reasons to delay sex 
while still at school. 
 
 
 
Figure 5.6:  NetAIDS game for HIV/AIDS Prevention Education (Bada and Suhonen, 2011b). 
%eddi 
nodes(identifier char, qualifier char); 
nodes << ["a", "Lymphocytes create antibodies"]; 
nodes << ["b", "Lymphocyte T4 stimulates other lymphocytes"]; 
nodes << ["c", "The HIV virus attacks T4 lymphocytes"]; 
nodes << ["d", "Reduced T4 means opportunistic infections"]; 
nodes << ["e","Acute retroviral illness"],["f","Period of latent infection"],["g","Early 
symptomatic phase"],["h","AIDS symptoms manifest"]; 
nodes << ["i", "Blood transfusion"], ["j", "Sex"], ["k", "Brain/spinal fluid"], ["l", "Infected breast 
milk"]; 
nodes << ["m", "Tears"], ["n", "Sweat"], ["o", "Saliva"], ["p", "Urine"]; 
nodes << ["q","Mycose of digestive and respiratory track"],["r","Chronic 
diarrhea"],["s","Weakness and muscle atrophy"],["t","Cancers"], 
["u","Ulcers"],["v","Tuberculosis"],["w","Brain infections"],["x","Blindness"]; 
%eden 
/* 
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The code in the table 5.2 generates the game interface. Game 2 is similar to game 1. The 
circle has four sectors and each of the sectors represents a topic for HIV/AIDS 
prevention. The second rectangular box which is green in color contains variables, each 
of these matches only once with a topic in a sector to make a right score in the game. 
The third box which is blue and smaller in size presents the list of topics for the learner 
to match with the relevant options from the green box. The first command button resets 
a new game and the second button resets the timer. In general the game is the same 
structurally but they differ in their functionalities and learning objectives of the lessons 
they teacher to the students. 
 
Table 5.2: C++ program fragment for games (Bada and Suhonen, 2011b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.5 ONLINE DISCUSSION FORUM 
 
The online discussion forum was designed for students to exchange ideas and opinions 
regarding the danger of HIV/AIDS epidemic, ways of prevention and care for infected 
and affected children from HIV/AIDS epidemic. The students exchanged their views 
with the guidance from a counselor. 
Figure 5.7 shows online discussion forum by students exchanging ideas on emotions 
and self-control. 
 
 
 
 
 
categories(code char, name char); 
categories << ["A", "Sexual temptation factors"], ["B", "HIV/AIDS prevention"], 
["D","Responsible living"], ["C", "Reasons to delay sex"]; 
%eden 
installeddi(); 
%eddi 
nodes(identifier char, qualifier char); 
nodes << ["a", "Emotions - strong feelings about someone"]; 
nodes << ["b", "Hormones - difficulties in controlling strong impulses"]; 
nodes << ["c", "Influence of adults with bad sexual behaviour "]; 
nodes << ["d", "Alcohol - loss of judgement leading to sex"]; 
nodes << ["e","Sugar daddies or mummies - sex with an older person for payment"]; 
nodes << ["f","Peer pressure - group pressure on young person to have sex"]; 
nodes << ["g","Know facts about HIV/AIDS"]; 
nodes << ["h","Join peer groups that fight the AIDS epidemic"]; 
nodes << ["i", "Listen to radio and TV programmes to get AIDS education"]; 
nodes << ["j", "Learn skills to earn money"]; 
nodes << ["k", "Never have unprotected sex outside marriage"]; 
nodes << ["l", "Use the Internet for HIV/AIDS preventive education"]; 
nodes << ["m", "Keep spiritual values because God is important in life"]; 
nodes << ["n", "Value your own life - never talk negatively about life"]; 
nodes << ["o", "Delay sex until marriage"]; 
nodes << ["p", "Never tolerate or practise sexual abuse of children"]; 
nodes << ["q", "Do not practise abortion"]; 
nodes << ["r", "Appreciate music and drama for HIV/AIDS education"]; 
nodes << ["s", "Religious values"]; 
nodes << ["t", "Avoiding exposure to HIV/AIDS"]; 
nodes << ["u", "Avoiding unwanted pregnancy"]; 
nodes << ["v", "Observing parental advice not to have sex while still at school"]; 
nodes << ["w", "Not being within a loving relationship"]; 
nodes << ["x", "Being placed under pressure by someone"]; 
%eden 
/* 
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Figure 5.7: Online discussion forum 
 
 
5.6 SUMMARY OF SYSTEMS IMPLEMENTATION 
 
The lessons were designed and developed using the existing educational materials 
available in schools for HIV/AIDS education. These were then uploaded online in a 
Moodle environment. Moodle is an open source software tool that was used for 
building web-based learning management system for HIV/AIDS prevention education. 
The drama game was designed by the school children under the guidance of a teacher; 
this drama game demonstrated how local culture can influence the spread of HIV/AIDS 
among the children.  The video drama also showed how parents who are wrong models 
influence their children to get HIV/AIDS infection. Next, the online lessons were 
modeled into a computer game concept to create an alternative approach to learn the 
same material. The two computer games that were created served dual purpose: first, to 
educate students on HIV/AIDS prevention education, and secondly, to evaluate 
students’ understanding of the online lessons. The last significant learning object was 
discussion forum that accompanied the online lessons. Through these online discussion 
platforms the students were able to exchange their views freely under the guidance of a 
teacher. 
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6. NetAIDS Evaluation 
 
This chapter presents evaluation results of NetAIDS components, namely: computer 
games, online lessons, and discussion forum. These learning objects were experimented 
in secondary schools. The chapter also presents the proof of hypotheses (Bada and 
Suhonen, 2011b; Bada and Suhonen, 2011c). The hypotheses were proved using 
quantitative approach. Partial least squares approach was used to establish 
relationships between latent variables. Qualitative data collected from teachers and 
students was also analyzed to gain users experiences of using NetAIDS educational 
environment. Finally, content analysis was performed to find out whether online 
discussion forum has potential for behavioral change.  
 
6.1 RESEARCH CONTEXT AND DESIGN  
 
6.1.1 Research settings 
 
The first version of the NetAIDS digital learning environment was tested and evaluated 
in three schools in Uganda: one Girls’ school, one boys’ schools and one mixed school. 
The following procedures was adopted for testing and evaluation phase: 
1) An introduction letter to schools was given to the researcher by Permanent 
Secretary of the Ministry of Education and Sports in Uganda for official 
demonstration of the NetAIDS software in schools. 
2) The trainings were organized a number of times in each of the selected schools. 
We first arranged to train a group of 3-5 teachers in each school to use and 
evaluate the software for educational purpose; we then trained a group of 20 
students on average to use the NetAIDS environment. The training for students 
was organized twice in each of the schools  
 
6.1.2 NetAIDS experiments 
 
The purpose of the experiment was to find out how students can effectively use 
NetAIDS learning environment for HIV/AIDS education. Individual Moodle accounts 
were created for every participant (student or teacher) with yahoo email account. The 
accounts were created so that users did not reveal their real identities; we would only 
abbreviate the school name as part of the account name for every user from that school. 
This was done in order to preserve the privacy of the students and teachers in the 
online discussion forum. The games are played using “drag and drop” approach in 
which a learner picks an option from a pool of resources or options and matches it with 
a particular theme. Examples of themes include human immunity system, ways of 
spreading AIDS, responsible living. Each game has 24 options to be matched to four or 
five themes. For every option correctly matched to theme, there is gain of one point 
with a color change at the background; otherwise there is negative one for option 
incorrectly matched to a given theme. The challenge faced by the player is losing a 
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point with incorrect matching. The gain comes with every good match and a rainbow 
color once all the 24 options are correctly matched. The students exchanged ideas 
through online discussions. 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1: Students of St. Mary’s College Kisubi (Left) and Gayaza High School (Right) taking 
lessons on HIV/AIDS Prevention using computer games 
 
An evaluation exercise was carried out after the last training in each of the schools. 
Teachers and students participated in the evaluation exercise. Computer games were 
evaluated using qualitative and quantitative approach; online lessons were evaluated 
using qualitative and quantitative approach; the online discussion forum were 
evaluated using content analysis; formative evaluation was conducted by the research 
to gather views of students for improvement of NetAIDS environment and to seek 
opinions of teachers to improve on the educational content. The students discussed a 
number of issues in the discussion forum related to HIV/AIDS prevention and 
counseling services to the youth.  
               Questionnaire was designed on a five-point Likert scale (1 indicating an 
extremely negative rating and 5 an extremely positive rating) to gather responses 
related to the items defined in 6.3. The questionnaire had items that measured the latent 
variables namely the computer games, learning outcome, learning process, and learning 
environment. These latent variables were each measured using a set of theoretical 
constructs or manifest variables or indicators. The students completed the questionnaire 
and submitted it along with their written comments. Cronbach alpha was computed for 
each construct to identify whether the items belonged together within a construct. 
There are a number of opinions on acceptable levels of Cronbach alpha. For example, 
Nunnally (1967) proposes an alpha of 0.80 or higher, while Treacy (1985) suggests a 
value of 0.7 or higher. For our research we expected the values of Cronbach alphas to be 
well above 0.70 
  
6.1.3 Research design of NetAIDS 
 
Latent variables are research abstractions that cannot be measured directly, such as 
beliefs or perceptions. Instead the abstractions are measured indirectly through several 
items in a research instrument. Each measurement is, thus, assumed to reflect one latent 
variable. In this study we identified three latent variables: learning process (LP), learning 
outcome (LO) and NetAIDS environment (NE). Each of the latent variables is measured 
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with a set of constructs using multiple items in the closed section of the questionnaire 
(Hingorani and Sankar, 1998; Goodhue and Thompson, 1995 and Mbarika et al, 2003).  
 
The following theoretical constructs depict the Learning Process (LP) latent variable: 
 
1) Learning new things about HIV/AIDS related issue.  
2) Ease of understanding lessons.  
3) Participation of the students. Learning is viewed as processes of socialization 
and participation (Lave and Wenger, 1991). Participation minimizes feelings of 
alienation and improves communication; it is a preventive measure to potential 
conflict and plays an important role in determining the degree of agreement 
(Yoo and Alavi, 2001). 
4) Facilitation of networking.  
5) Sharing ideas.  
 
The latent variable Learning outcome (LO) was measured using the following 
theoretical constructs:  
1) Course meeting its objectives. These objectives were: imparting HIV basic 
knowledge to students, learning and taking self-assessment questions when 
using computer games, and peer discussions on HIV epidemic by use of online 
discussion forum. 
2) Course meeting learners’ expectations.  
3) Self-assessment of learning outcomes.  
 
The third latent variable, NetAIDS Environment (NE), is measured using clarity of the 
structure of NetAIDS for HIV/AIDS education and the level at which students’ 
experienced technical problems with the environment. Table 6.1 summarizes the latent 
variables, measured constructs and supporting research in order to answer the 
Category 1 research questions. Figure 6.2 presents hypotheses H1, H2 and H3. The 
corresponding latent variables are presented in Table 6.1. 
 
 6.1.4 Hypotheses Formulation 
 
Three hypotheses were formulated 
1) H1: There is direct relationship between NetAIDS environment (NE) 
and learning process (LP). 
2) H2: There is direct relationship between learning process (LP) and 
HIV/AIDS prevention education outcome (LO) 
3) H3:  There is direct relationship between NetAIDS learning 
environment (NE) and HIV/AIDS prevention education outcome (LO) 
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 H1 H2 
 
 
 
 
 H3 
 
 
 Figure 6.2: Hypotheses H1, H2 and H3 
 
Table 6.1: Constructs for the research 
 
Latent Variables (LV) Measured constructs Supporting research 
Learning process (LP) Learning new things from online lessons 
Ease of understanding lessons provided 
by the NetAIDS environment 
The level of participation of the students 
in the online learning environment 
The willingness of the learners to respond 
to the online questions in the discussion 
forum 
Sharing ideas in online discussions 
Mbarika et al, 2003 
Lave and Wenger, 1991 
Yoo and Alavi, 2001 
Learning outcome (LO) The accomplishment of the overall 
purpose of the course 
Learners satisfaction of how the course 
met their expectations 
Self assessment of the students’ own 
learning outcomes 
Leidner and Jarvenpaa, 1995 
Alavi et al, 1995 
NetAIDS Environment 
(NE) 
Clarity of the structure of the learning 
environment 
Technical problems in using learning 
environment 
Goodhue and Thompson, 1995 
Mbarika et al, 2003 
Burke and Chidambaram, 1999 
 
6.1.5 Research design of computer games 
 
This section is the presentation of research design and evaluation results of computer 
games. The first part gives the learners’ evaluation of computer games. Descriptive 
statistics was used to present this. The second part of results presents relationships 
between the latent variables. The third part of the results is presentation of themes 
constructed from qualitative data. 
 
Research design for computer game evaluation 
 
Constructs are used to formulate the model of the research. First latent variables are 
identified; Latent variables are constructs that cannot be measured directly such as 
computer game which is measured through scores learners make when playing the 
Learning Process (LP) 
NetAIDS 
Environment (NE) 
HIV/AIDS 
Prevention 
learning Outcome 
(LO) 
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game, educational support it offers to the learning process and its use for self-
assessment of the learners. The second latent variable is the learning outcome which is 
measured using the learners’ satisfaction in achieving course goals and course purpose.  
Computer game attributes predict students’ improved knowledge in HIV/AIDS 
prevention education. Figure 6.3 presents the game hypothesis and the corresponding 
latent variables are given in Table 6.2. 
 
 
                                                               H 
 
 
 
 
Figure 6.3: Research model for the hypothesis H 
              
Hypothesis 
 
One hypothesis was formulated for computer game learning object. 
 
H: There is direct relationship between use of computer games for teaching HIV/AID 
prevention and improved learning outcome of HIV/AIDS education in schools 
 
Table 6.2: Theoretical constructs for testing the latent variables under investigation 
 
Construct Description Supporting Research 
Computer games 
educational perception 
The ease of playing computer games 
Developing knowledge through the 
content of the game 
Motivational benefits of playing 
computer games 
Games providing fun and intellectual 
curiosity 
Acquisition of points (scores) from 
game playing for formative and peer 
evaluation 
Egenfeldt-Nielsen (2006), 
McFarlane, Sparrowhawk and 
Heald (2002), (Bonnano, 2008), 
Ryan et al (2006), Leemkuil 
(2006), (Malone and Lepper 1987 
a and b), (Keri, 2003). 
 
Learning Outcome Knowledge construction through 
playing computer games, learners’ 
satisfaction with course purpose and 
goal. 
Leidner and Jarvanpaa (1995), 
Alavi et al (1995). 
 
6.2 OVERALL EVALUATION OF NETAIDS 
 
After the experiment, the students evaluated NetAIDS prototype. For category 1 
questions, the questionnaires include closed questions that were designed to elicit 
responses related to the latent variables: the learning process, the digital learning 
environment and the learning outcome. Table 6.3 shows latent variables and related 
theoretical constructs with corresponding Cronbach’s alpha, most of the constructs 
were above 0.7 or very close to it, which in our opinion are good values. 
 
Computer games for 
HIV/AIDS prevention 
education 
 
Improved students’ 
knowledge in 
HIV/AIDS 
prevention education 
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Table 6.3: Constructs, questionnaire items and their Cronbach alphas (Bada and Suhonen, 
2011c) 
 
 
 
The descriptive statistics was used to present the results of the questionnaire. This was 
followed by the analysis of relations between the latent variables. The second part of the 
result section presents the analysis of students’ responses to open questions in the 
questionnaire.  
 
Category 1: Quantitative analysis of the questionnaire 
 
The students who participated in the experiment were teenagers from high schools. The 
details about their ages and sex categories are presented in Table 6.4. 
 
Table 6.4: Demographic data of the students (Bada and Suhonen, 2011c 
 
 
 
Table 6.5 presents summary of students’ responses for the evaluation of NetAIDS 
digital learning environment. From the table, it is noted that the acceptance rate of 
NetAIDs educational environment for HIV/AIDS preventive education is above 80%. 
This gives high expectation of using this approach for HIV/AIDS education to teenage 
students 
 
 
 
 
 
NetAIDS evaluation 
 Dissertations in Natural Sciences and Forestry No 96        59 
 
Table 6.5: Summary of students’ responses (N=32) (Bada and Suhonen, 2011c) 
 
 
 
In the next step, the important factors that explain the variance were analyzed. Table 6.6 
shows the loading of the 10 constructs. The bold-faced formatting of the numbers was 
added manually in Table 6.6 to emphasize the loading of the measurement items on the 
constructs to which they are assigned. The table also shows the individual code 
assigned to each of the constructs. 
 
Table 6.6: Factor analysis and model constructs (Bada and Suhonen, 2011c) 
 
Latent 
variable 
Items Item 
code 
Factor 1 
Loading 
Factor 2 
Loading 
Factor 3 
Loading 
Learning 
process 
(LP) 
Learning new things LP1 0.367 0.230 0.178 
Easy lessons to understand LP2 0.432 0.213 0.273 
Sharing ideas in online 
discussions 
LP3 0.623 0.137 0.453 
Active participation in 
online class 
LP4 0.568 0.530 -0.016 
Desire to respond to 
online questions 
LP5 0.914 0.433 0.444 
Learning 
outcome 
(LO) 
Course  meeting its 
purpose 
LO1 0.164 0.482 0.045 
Course attaining its goals LO2 0.460 0.872 0.213 
Course meeting learners’ 
expectations 
LO3 0.325 0.546 0.201 
NetAIDS 
environment 
(NE) 
Clear structure NE1 0.499 0.189 0.536 
Few technical problems NE2 0.328 0.217 0.924 
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Next the path analysis result is presented for the ten constructs in Figure 6.4. The 
weights (W) assigned to the manifest variables are the item loadings on the constructs 
or latent variables in this case. 
 
 
 
Figure 6.4: Direct and indirect relationship diagram (Bada and Suhonen, 2011c). 
 
The latent variables learning process, learning outcomes and NetAIDS Environment cannot be 
measured directly, but manifest variables or indicators can be combined to measure each 
of them. Thus, to measure learning process we use LP1 (learning new things) with weight 
of 0.367, LP5 (desire to respond to online questions) with weight W of 0.914, similarly 
LP2, LP3 and LP4 are weighted in the same way. The weight of a manifest variable or 
observable explains the contribution of the variable to the latent variable. The latent 
variable NetAIDS environment is described by observables NE1 and NE2. Finally the 
latent variable learning outcomes is represented by manifest variables LO1, LO2 and LO3 
and their corresponding weights. Table 6.7 shows measures of fit used as references for 
path analysis. 
 
Table 6.7: Measures of Fit 
 
 
 
The hypotheses H1, H2 and H3 were tested, basing on the results of the analysis, the 
following were discovered. 
 
1) H1: There is direct relationship between NetAIDS environment and learning 
process. The path coefficient of 0.476 is good value and t-statistics 3.200 is above 
the cutoff value of 1.96. Therefore, the hypothesis H1 is supported. 
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2) H2: There is direct relationship between learning process and HIV/AIDS learning 
outcome. The path coefficient of 0.523 is a good value and t-statistics 3.157 is 
above the cutoff value of 1.96. Therefore, the hypothesis H2 is supported. 
3)  H3: There is no direct relationship between NetAIDS environment and learning 
outcome of the HIV/AIDS education. The path coefficient of 0.011 is very low 
value and t-statistics 0.067 is far much below the cutoff value of 1.96. Therefore, 
the hypothesis H3 is not supported. 
 
The next section presents the results of analyzing students’ responses the open question 
in the questionnaire. 
 
Category 2: Qualitative data analysis 
 
Qualitative data analysis of students’ answers to open questions 
 
Beside of the questionnaire, the students were asked a set of open questions related to 
the course and the use of NetAIDS environment during the course. The following 
themes were covered 
1) Students’ expectations towards the course; 
2) Students’ opinions about the aspects of the course that supported learning; 
3) Students’ evaluation of games and online discussion forum components in 
NetAIDS; 
4) Experienced learning obstacles of the NetAIDS environment; and 
5) Students’ ideas related to future development of the NetAIDS environment. 
 
The students gave the following statement concerning their expectations towards the 
course: 
1) “Being able to link up with other schools and listen to their views and 
experiences regarding HIV/AIDS prevention.” 
2) “To get to know the people and interact with them” 
3) “Getting new friends and new ideas” 
4) “To learn about AIDS and help fellow students” 
5) “To learn more about AIDS” 
6) “To be able to meet with other schools and discuss this topic with fellow 
students” 
7) “To use more games in learning” 
 
According to the students, the following aspects supported their learning in the course. 
 
1) “The lessons on HIV/AIDS prevention.” 
2) “Computer games” 
3) “The Internet” 
4) “Online discussion with fellow students” 
5) “Guidance from tutor” 
6) “Freedom to communicate with fellow students.” 
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In addition, the students described what they learned during the course as summarized 
in Table 6.8 
 
Table 6.8: Course content learned by students 
 
Topic What students’ learned Frequency 
HIV/AIDS basic 
knowledge 
- CD4 count 
- HIV/AIDS  stages of development 
- Body fluids that cannot transmit HIV 
4 
8 
12 
HIV/AIDS 
prevention 
- Sexual temptation factors 
- HIV/AIDS  prevention 
- HIV/AIDS spread 
7 
18 
20 
Positive living - Support for people living with HIV 
- Showing brotherhood for people living with HIV/AIDS 
5 
3 
4 
Online 
discussions 
- Advices from fellow students in online discussions 
- Avoid bad groups 
- Resist peer pressure to have pre-marital sex 
3 
 
4 
2 
 
Students were asked to express their opinions about online lessons and the discussion 
forums. The result from this is summarized in Table 6.9: 
 
Table 6.9: Students’ comments on computer games and virtual classroom 
 
Learning object Topic Students’ views 
Online 
discussion forum 
New ideas - Got new ideas from friends 
- Share ideas with friends 
- Got to know what is in other people’s mind 
Fun - Interesting to compose ideas and receive replies from 
friends in online discussion forum 
- Very interesting way of learning 
Learning - Learn new things from responses to students’ questions 
- Highly interactive and active way of learning 
Anonymity - You ask questions that are very difficult to ask directly 
to teachers in class 
 
6.3 EVALUATION OF NETAIDS GAMES 
 
Questionnaires were given to 32 students to evaluate computer games for HIV/AIDS 
prevention intervention based on the ease of playing the games, the suitability of the 
games as assessment instrument, and the benefits of learning from games. 
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Table 6.10:  Students’ questionnaire and answers (Bada and Suhonen, 2011b) 
 
N = 32 
 Statement Strongly 
disagree 
Disagree Neutral Agree Strongly 
agree 
Missing 
value 
Q1 In my opinion the course 
accomplished its overall 
purpose 
0 0 0 14 12 6 
Q2 The HIV education course 
using computer games met my 
expectations 
0 0 3 17 9 3 
Q3 I reached goals set by the 
course instructor 
1 0 4 9 14 4 
Q4 Computer games were 
beneficial for HIV education 
0 0 2 8 21 1 
Q5 Computer games were easy to 
play 
1 1 2 9 19 0 
Q6 I was able to assess myself 
from the scores I made in the 
computer games 
0 3 0 9 18 2 
Q7 I scored above average in 
computer games 
2 3 0 7 18 2 
Q8 Computer games supported 
my learning 
0 0 2 8 21 1 
 
This section presents the analysis of the manifest variables of the latent variable 
learning outcomes (LO). Table 6.8 presents the results of students’ responses to the 
success of the course purpose. There is no student who disagrees to the fact that the 
course accomplished its purpose. Except six were undecided, the majority 43.8% (14) 
agreed and 37.5 % (12) strongly agreed. In the next question, the students were asked to 
evaluate how the course met their expectations. As seen in Table 6, majority of the 
respondents 53.1% (17) agreed that the course met their expectations, 28.1% (9) strongly 
agreed and only 9.4% (3) students were undecided on the course expectations. Finally, 
the students were asked whether the initial goal set by the course facilitator was 
achieved. It was noted that 43.8% (14) students strongly agreed, 28.1% (9) students 
agreed, however, 4 students were undecided and 1 student strongly disagreed. So at 
least 80% of the students acknowledged having reached the goals set by the course 
instructor (Bada and Suhonen, 2011b). 
 
Identification of the Important Factors 
 
The next step was to find out the important factors that explain the variance better. 
Table 6.11 shows the loading of the 5 constructs. The bold-faced formatting of the 
numbers was added manually to emphasize the loading of the measurement items on 
the constructs to which they are assigned. 
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Table 6.11: Factor analysis and model constructs (Bada and Suhonen, 2011b) 
 
Construct Items Factor 1 
Loading 
Factor 2 
Loading 
Computer Games for 
Learning 
Game supports learning 0.636 0.248 
Learner scoring above average in game 0.962 0.300 
Games to assess the learner’s progress 0.495 0.177 
Learning Outcome Course meeting its purpose 0.333 0.866 
Course attaining its goals 0.148 0.664 
 
Measurement of Constructs 
Table 6.12 gives items that were measured in the constructs. These were the actual items 
under research investigations and code assigned to each. 
 
Table 6.12: Measurement items (Bada and Suhonen, 2011b) 
 
Item wording Item code 
The course accomplished its overall purpose LO1 
I reached the goals set by the course instructor LO2 
The computer games supported learning CG1 
I scored above average in computer games CG2 
Computer games were good for self-assessment CG3 
 
Acronyms 
CG – Computer Games 
LO – Learning Outcome 
Next path analysis result is presented in Figure 6.5; these were obtained from the three 
constructs and observables or manifest variables. The weights (w) assigned to the 
manifest variables are the item loadings on the constructs or latent variables in this case. 
 
 
 
 
                                             W = 0.485       W = 0.962                         W = 0.637 
 
 
 
 
                                       0.329 (2.063) 
 
 
 
                                   W = 0.866                                          W = 0.664 
 
 
 
Figure 6.5: Direct relationship between computer games and learning outcome  
                (t-statistics are in parenthesis (Bada and Suhonen, 2011b) 
Computer Games 
Improved HIV/AIDS 
Prevention 
Education 
LO1 LO2 
CG3 CG2 CG1 
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Table 6.13: Measures of Fit (Bada and Suhonen, 2011b) 
 
 
Statistics                                                   Recommended value              Our model          
 
Sample                                            -                                         37 
Factor loading                                              0.4 – 0.6                                 0.6 – 0.9 
t-statistics t-statistics > 1.96 2.063 
                                                                                                                                
Test of Hypothesis 
 
Test of H: The direct relationship between the use of computer games for HIV/AIDS  
                   prevention education and improved learning outcome when using  
                   computer games is significant. The path coefficient of  
                   0.329 is a good value and t-statistics 2.063 is above the cutoff value of  
                   1.96 (Bada and Suhonen, 2011b) 
 
Finding and Implication 
 
 The attributes of computer games which include its active learning by matching correct 
fields and options, learners’ evaluation from scores and learners score above average of 
overall total contributes to the success of learning outcome. From figure 6.2, the latent 
variables are computer games perception for HIV/AIDS prevention education and 
improved teenage HIV/AIDS prevention education. These variables cannot be 
measured directly, but manifest variables or indicators can be combined to measure 
each of them. Thus, to measure computer game, CG1 (game support for active 
learning), CG2 (score in games) and CG3 (game score for self-assessment) are used. The 
weight of a manifest variable or observable explains the contribution of the variable to 
the latent variable (computer game). Latent variable Improved HIV/AIDS learning 
outcome is described by two manifest variables or observables LO1 and LO2. The weight 
of LO1 is 0.866 and this explains its strength in the latent variable.  
 
Students’ opinions related to the NetAIDS games  
 
Students were asked to express their opinions about computer games for HIV/AIDS 
education. The qualitative data which was captured from this in expressed in Table 
6.14: 
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Table 6.14: Students’ comments on computer games and virtual classroom 
 
Learning object Topic Students’ views 
Computer games Entertainment - Positively challenging 
- Create recreational environment 
Learning - Easier way to learn 
- Keep students active in class 
- Good for learning and truthful 
 
Assessment - Evaluate status of learning 
- Good for examination 
Cognition - Increase memory power to remember what was learned 
- Easy to play after taking online lessons 
 
 
 
6.4 NETAIDS CONTENT ANALYSIS OF GROUP DISCUSSIONS 
 
Content Analysis 
 
According to Ram (2007), human beings communicate through language more than 
through symbols because language helps in conveying emotions, knowledge, opinions, 
attitudes and values. The importance of print media has been increased by written 
communications because it is through writing that people are convinced, motivated and 
manipulated. Apart from the print media, television, radio, movies also communicate 
ideas, beliefs and values. The analysis of communication content (written and pictorial) 
has become a methodological procedure for extracting data from a wide range of 
communications. The content analysis method is a research technique for objective and 
systematic description of that content of communication which is manifest. Berelson 
(1952) defined content analysis as a research technique for the objective, systematic and 
quantitative description of the manifest content of communication. Communication 
here refers to available written document or print media. Content analysis may be 
defined as twofold: first, a qualitative technique directed towards more subjective 
information such as attitudes, motives and values; secondly as a quantitative method 
for determining the time frequency or duration of an event. From content analysis one 
can make inferences about conduct, intentions, ideologies, sentiments and values of 
individuals and groups. 
 
This study followed the four steps of content analysis as presented by (Ram, 2007): 
starting from specifying the problem, followed by sampling, choosing units of analysis 
and lasting constructing categories. 
Specifying the problem: We seek to find comprehensive solutions to the following 
questions: 
1) To what extent can online discussions about HIV/AIDS prevention among 
students and teachers bring about behavioral change in students? 
2) What educational values in HIV/AIDS prevention can online discussions bring 
to secondary school students and teachers? 
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3) What factors should be taken into account when designing online discussion 
forum for HIV/AIDS prevention intervention? 
 
Units of analysis and category constructions 
 
Themes or topics of discussions the students generated for online discussions were 
chosen as unit of analysis. Most of the topics the students formulated were focusing on 
HIV/AIDS prevention and how one should protect himself or herself from the risky 
situations. Themes were formulated and the communications for every theme of the 
online discussions was summarized. Table 6.15 presents the summary of the online 
discussions under different themes 
 
Table 6.15: Content analysis of online discussions in the NetAIDS environment (Bada and 
Suhonen, 2012) 
 
Theme Frequency Online discussion forum questions and replies 
HIV Prevention 14 What advice would you give fellow students to avoid the risk of HIV 
/AIDS infection? 
Replies: 
- Avoid bad groups, abstain from sex till marriage, avoid being 
idle to prevent temptations. 
How can I live healthy free from AIDS? 
Replies: 
- Abstain, go for medical test before having sex, avoid peer 
pressure, and avoid sex till marriage. 
 
Peer pressure 7 What can be done to avoid undesirable peer pressure to have early sex? 
Replies: 
- Choose friends wisely and avoid wrongdoers who mislead you, 
leave bad companies that spoil good morals, choose only friends 
who will benefit your life positively. 
What should I tell my friends who like sex before marriage? 
Replies: 
- Tell them sex before marriage is dangerous and it is a way of 
abusing each other, abstaining from sex before marriage is the 
best way of protecting oneself from STDs, avoid having pre 
marital sex as a condition for fitting into your friends, don’t 
involve yourself into sex with someone if you do not know the 
HIV status of that person, let no one rule your life – make good 
decisions for yourself. 
 
Pre marital sex 5 What should I do if love someone so much that I need to have sex? 
Replies: 
- Sex is not love to me I would consider that lust, how sure are you 
the person honestly loves you at this age?  
How can I prevent myself from having pre marital sex? 
Replies: 
- keep busy as an idle mind is workshop for the devil, it makes no 
sense to lose all you have worked for in something you can 
avoid, I would rather lose friendship than lose my life, it is not 
the question of friendship – the present world is not safe so mind 
your life. 
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Alcohol 4 How do you think we can overcome the addiction to alcohol? 
Replies: 
- Be focused on your studies 
- Stay away from drinking places 
What are the problems associated with drinking alcohol at home? 
- losing your senses and ending up into sex 
- Parents lose hope in you 
Condoms 2 Are condoms really a protective measure against AIDS? 
Replies: 
- they work but I hope you know how to use them, condoms are 
best for family planning it is best to abstain to prevent HIV/AIDS, 
condoms are not trust worthy they can leak, the best way to 
prevent AIDS is abstinence 
 
Positive living 1 What advise should I give someone infected with HIV? 
Replies: 
N/A 
Respect 1 Read hard guys and respect your parents, teachers and elders …… it helps 
a lot …   learn to take in whatever  advice is given you …   peace be with 
you. 
 
 
6.5 FORMATIVE EVALUATION OF NETAIDS 
 
Several students indicated that they did not have any problems with the environment. 
According to some of the students, the main obstacles of NetAIDS were: 
1. Slow Internet speed 
2. Not getting replies from experts. 
3. Not having frequent online discussions. 
4. Online discussions in the same school. 
 
Themes for improving NetAIDS Digital Learning Environment 
 
An important component of the survey was to find out the ways NetAIDS environment 
could be improved in future. In Table 6.16, a set of themes related to the improvement 
of the NetAIDS environment were identified with reasons for suggesting the 
improvements. 
 
Table 6.16: NetAIDS improvement themes 
 
No Theme Arguments 
1 Increase student 
enrollment 
 
“More students should be enrolled” 
“Create more online accounts for students” 
 
2 Timetable NetAIDS 
at school 
 
“Encourage students to use NetAIDS digital learning environment” 
“I wish we could be given chance to access Internet for NetAIDS 
education” 
 
3 Invite more schools 
 
“More schools should join the NetAIDS education center” 
“Organize learning interaction among schools” 
“Bring inter-school interactions” 
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4 Increase the number 
of course facilitators 
 
“More than one facilitator should be used for the course” 
“Train students to be trainers to make it cheaper” 
 
5 Design additional 
computer games 
 
“The game CDs should be made available for HIV/AIDS education” 
“Schools should come together and make additional plays for AIDS 
prevention” 
“I was just thinking that may be games would be introduced and installed 
on the site instead of using CDs for the games.” 
 
6 Initiate focus group 
discussions 
 
“Topics should be discussed collectively by schools” 
“Voices of the youth should be understood nationally and internationally” 
“Provide chatting area for online discussion” 
 
7 Increase the scope of 
NetAIDS Education 
center 
 
“I wish to keep learning more from the program” 
“Widen the scope of discussion and interaction among schools” 
“Post important information on Web site, example, stories” 
 
8 Advertisement of 
NetAIDS education 
center 
 
“Notify and encourage other people to join” 
“Advertise the program nationally” 
“We should have a link to the government and citizens of Uganda” 
9 Provide online 
counseling services 
 
“We should setup teenage counselors, not everyone is comfortable with the 
older people and we as youth understand teenage affairs more.” 
“A professional counselor should throw in their view once in a while or 
else some students might mislead each other not taking things serious.” 
 
 
6.6 TEACHERS OPINIONS 
 
The teachers also evaluated the online course and the use of NetAIDS environment in 
the course. Table 6.17 summarizes the teachers’ responses to questions related to 
various aspects of the course and environment. 
 
Table 6.17: Summary of teachers’ responses 
 
Perspective Responses 
Expectations for the course “Improving on experience on online projects” 
“I expected to read more study cases presented by people telling 
their experience” 
Aspects of the course that 
supported learning  
“Computer games” 
“Feedback from the group members or fellow teachers from online 
discussion forum” 
“The discussion forum and the computer games” 
“Having a know-how in computer language” 
Learning obstacles “Lack of time to practice the games” 
“Technical problem like the slow Internet speed” 
“Electric power failures” 
“Slow connectivity” 
Suggestions for improving the 
NetAIDS environment 
“Make it readily available” 
“Include some animations and audio products in the learning 
environment” 
“Besides the discussion forum, I think it would be good idea to make 
the learning environment interactive, that is, if it is possible for 
someone to chat with a counselor online.” 
“If the schools were to schedule similar time for students to have a 
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discussion forum and exchange views, it would be exciting” 
General wishes for improving 
HIV/AIDS prevention education 
and counseling services 
“It should simply roll-out to other schools and ministry of education 
should consider adopting it!” 
“There is need to have online counselors who can answer queries 
posted by users.” 
“Success stories or testimonies should be published for reference or 
understanding of some issues.” 
 
Learning and benefits of the course “What AIDS is” 
“Causes of AIDS” 
“Prevention of AIDS” 
“The different ways of how HIV/AIDS is spread and the challenges 
involved” 
“Experience on the challenges of online projects or learning” 
“I learned how to get information on HIV/AIDS, the causes and 
prevention.” 
“I also learned how to use the discussion forums, and how to share 
information related to HIV/AIDS over the Internet.” 
“It was exciting for me at least for the first time I enjoyed online 
learning and discussion through the forum.” 
 
Favorite features of NetAIDS “Games taught much because they relied on earlier learning in order 
to score grades” 
“The course was easy, and not long, yet I learnt more about 
HIV/AIDS” 
“The course was an issue which is a reality in our society and so was 
relevant.” 
“Games are exciting and easy to understand” 
“The discussion forum was quite flexible and easy to use.” 
“Concepts are easy to understand” 
“Terms about AIDS explained” 
 
 
 6.7 SUMMARY OF EVALUATION RESULTS 
 
This study demonstrated the possibility of using computer games, video drama, online 
lessons with discussion forums to impart basic knowledge of HIV/AIDS and its 
prevention in schools based on the Ugandan context. This game-based approach of 
AIDS education teaches children about human body immune system, AIDS 
development in human body, AIDS prevention approaches, responsible living, sexual 
temptation factors, reasons to delay sex, and AIDS symptoms. Empirical modeling 
approach was used to build computer game model for AIDS education based on the 
context of HIV/AIDS prevention education in Ugandan schools. We demonstrated two 
computer games in three secondary schools in Uganda. The games were played by a 
group of 20 students in each school. The results from the students’ evaluation of the 
games indicated that more than 80% of the students appreciated the use of computer 
games for HIV education. The games improved on HIV/AIDS prevention knowledge 
and games are good tools for self-evaluation for students who take online HIV/AIDS 
prevention lessons. Relationship between computers games for learning and learning 
outcome of HIV/AIDS education was tested and significant results were obtained. 
There is direct relationship between the use of computer games for HIV/AIDS 
prevention education and improved learning outcome. We further developed 
NetAIDS evaluation 
 Dissertations in Natural Sciences and Forestry No 96        71 
 
recommendations for designing similar games for educational purposes in schools for 
classroom use by teenage children. 
        The students in general were interested in discussing HIV/AIDS prevention, most 
of them prefer abstaining from sex till marriage and some mentioned the importance of 
having medical test of checking HIV status of a friend before marriage. The students 
also discussed major challenges they face that can lure them into sex, these include peer 
pressure which they said should be avoided by keeping good groups and focusing on 
studies. They described sex before marriage as dangerous and abusive to the partners. 
One student mentioned that pre marital sex does not symbolize love but lust and 
should be avoided. Some students mentioned alcohol consumption as a bad habit that 
kills judgments and eventually leads to sex which is a source of HIV transmission, for 
these they wrote that alcohol should be avoided. For use of condoms, one male student 
supported the use on the condition that one fails to control sexual temptation but the 
majority discouraged condom use for HIV prevention and they instead supported 
abstinence. The students wrote that condoms are best for family planning and they may 
leak and hence unsafe for HIV prevention. One student asked a question about the care 
of people living with HIV and the rest did not respond to this and they suggested the 
involvement of a medical expert or a counselor to answer that question. Last, one 
student advised the groups to respect parents, teachers and elders by taking up 
whatever good advice they receive from the above categories of people in order to have 
direction in life. 
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7  GASONEL – Pedagogy and 
Software Design Method 
 
 
The previous literature research established only one set of guidelines for design of 
website for HIV/AIDS prevention education (Bull et al., 2007) and hence there was need 
to develop new pedagogy and software design method for HIV/AIDS preventive 
measures targeting teenage children (Bada & Suhonen, 2011a). This chapter presents a 
pedagogy and software design method developed from the researchers’ experience of 
building NetAIDS educational system for schools. The pedagogy and the software 
design method were developed on the basis of the scientific justifications of the 
relationships between the digital learning environment, learning process, computer 
games and learning outcomes. The proofs of hypotheses for the development of the 
pedagogy and software design method are presented in the evaluation chapter of this 
dissertation. 
 
7.1 THE CONCEPT OF GASONEL PEDAGOGY AND SOFTWARE DESIGN METHOD 
 
The quantitative and qualitative evaluation results together with our experience of 
designing and developing the NetAIDS environment have enabled to formulate 
GASONEL pedagogy and GASONEL software design method for HIV/AIDS 
prevention education and counseling services for high school students in Uganda. 
GASONEL is a word formulated from Games, Social Networks and Lessons for 
HIV/AIDS prevention education and counseling services support for high schools in 
Uganda. The GASONEL pedagogical approach is proposed for HIV/AIDS prevention 
education based on researchers’ experience of designing, developing and evaluating 
learning objects that included computer games, discussion forum, video game and 
online lessons. Concrete feedback was got from the user evaluation of the above 
learning objects (Bada et al., 2012).  
 
7.2 GASONEL PEDAGOGY 
 
Based on the results of evaluating the NetAIDS environment with students and 
teachers, the following pedagogical perspective was established: 
1. Online lessons, online discussion forums and computer games when used in a 
common digital learning environment complement each other in providing an 
effective HIV/AIDS prevention education and counseling support. 
2. Online lessons provide educational content for students, while the computer 
games can be used to evaluate students understanding of the lessons. 
3. The online discussion forum networks students, teachers and medical 
counselors of HIV/AIDS and creates an environment where all the parties can 
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freely communicate to one another and hence gives foundation for counseling 
services and knowledge sharing. 
Figure 7.1 illustrates the process of GASONEL pedagogy. The rectangles represent the 
digital learning objects namely: video games, computer games, online lessons and 
discussion forum. An arrow with single direction indicates the flow of learning process 
in that direction of the arrow. For example, a learner may take computer games before 
taking online lessons, that is, online lesson is not mandatory for playing a computer 
game. An arrow that is bidirectional indicated that learning process can flow in either 
direction, for example, a learner can start from video game and proceed to lessons or 
vice versa.  
 
    Teaching/Learning              Teaching/Learning                  Teaching/Learning/Testing 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 Teaching/Learning/Counseling 
 
Figure 7.1: GASONEL pedagogy (Bada et al., 2012) 
 
7.3 INTEGRATING THEORIES OF LEARNING TO GASONEL PEDAGOGY 
 
Different theories of learning complement each other and may even overlap.  Learning 
systems should comprise behaviorism, cognitivism and constructivism (Ally, 2004). The 
behaviorist school observes how the behavior of the instructor and other external 
factors affect learning. According to behaviorists, students need approval and support, 
which should be provided in the shortest time possible, and learning is an incremental 
rather than a single-step process. Learning is strengthened by repeated success. In 
GASONEL pedagogy, the drama game uses behaviorist approach of learning in which 
student actors demonstrate harmful cultural practices that can easily mislead teenagers 
into early marriage or HIV infection. The students learn through observing the actors 
behaviors and the consequences of making wrong choices in life. The cognitivist school 
perceives learning as a mental process.  Learning is considered as an active process of 
transforming experience into organized concepts, with emphasis on individual 
differences in ability and motivation between students. The focus is on how individuals 
perceive, interpret, store and memorize information. GASONEL pedagogy uses 
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scaffolds to motivate students to continue learning. Online questions and answers help 
to address difficulties experienced by students. The students also organize and express 
knowledge acquired when they play the computer games. The games enable students 
to recall what they covered in online lessons or what they know about HIV/AIDS 
epidemic. The constructivist school recognizes learning as an active process of 
constructing meaning. Students should be helped to construct their own meaning of 
knowledge, to enable them reflect upon, discuss and exchange ideas among themselves 
and their instructors.  
               The constructivist theory is supported by GASONEL pedagogy through online 
lessons and discussion forum. Students gain basic knowledge from the online lessons 
they take and then relate the lesson content to real life experiences which they later 
express and share with others students and the instructor through online discussion 
forum. The computer game also promotes active learning through content organization 
and assessment. High-quality learning environments should be based on multiple 
theories of learning (Mishra, 2002; Jonson and Aragon, 2002). In the field of education 
today, constructivism is the most accepted model of learning (Morphew, 2000); this 
emphasizes the student-centered model, and active-learning. Learning is achieved 
when students are actively involved in the learning process and if this process is taking 
place in a collaborative learning environment (Bermejo, 2005). 
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7.4 GASONEL SOFTWARE DESIGN METHOD FOR NETAIDS EDUCATION 
 
Figure 7.2 illustrates the process flow diagram of software development for schools 
based on the GASONEL pedagogy. 
 
GASONEL software design method 
 
Phase 1:  Content identification for HIV/AIDS prevention education 
 
 
 
 
                    Phase 2: Design of learning objects 
 
 
 
 
 
 
 
 
 
 Phase 3: Development of learning objects 
 
 
 
 
 
 
 
                      Phase 4: Formative evaluation 
 
  
 
 
 
                     Phase 5: Systems Implementation 
                     
 
 
 
Figure 7.2: GASONEL Software design method (Bada et al., 2012) 
 
Phase 1: Content identification for HIV/AIDS prevention education 
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 Students performance – video drama 
Design idea                                    Design Deliverable 
Development idea                            Development deliverable 
Evaluation Criteria                  
Learning process 
Motivation 
Learning environment 
Computer games 
 
Design lessons and 
tra slate
them into computer 
games with 
assessment features 
Design discussion forum 
and wiki 
Online lesson plan, 
game structur  with 
assessment, wiki and 
discussion forum 
context 
Use open source software tool 
to construct lesson plans, 
discussion forum and wiki 
Construct computer games 
with assessment features 
Computer game 
prototype 
Online lessons 
Discussion forum and 
wiki templates 
Recommended system by students, teachers and 
HIV/AIDS counselors 
GASONEL – Pedagogy and Software design method 
 Dissertations in Natural Sciences and Forestry No 96        77 
 
In the first phase relevant content is gathered for HIV/AIDS prevention education in 
schools. The content for online lessons is derived from the existing literature such as 
textbooks that are in use at schools. However, the online lessons should be prepared 
with scaffolds which can enrich the digital learning environment for children. The 
video drama is another good content for HIV/AIDS education. Such drama stories are 
composed by children based on their experiences and cultural practices in the local 
society. Topics should be identified based on the content for lessons for children to 
conduct online discussions. The same topics identified become the themes for design of 
computer games. These games serve a number of purposes such as learning, self-
evaluation of the understanding of lessons and teaching. 
 
Phase 2: Design of learning objects 
 
The purpose of the design phase is to create the overall architecture of the digital 
learning environment in terms of the design structures of each of the learning objects. 
Here, online schemes of work and lessons plans are designed for HIV/AIDS prevention 
education. The design of online lessons is logically translated into computer games 
which students can play after taking the online lessons. The design of online discussion 
forum is done for students to exchange ideas. Participatory design approach is followed 
by collecting views for software requirements from all the stakeholders. These 
stakeholders are the students, teachers and medical counselors. The students formulate 
logical stories from local structure for developing video drama. The students also 
evaluate usability and functionalities. The teachers express views on the educational 
objectives and learning outcomes of the digital learning objects 
 
Phase 3: Development of learning objects 
 
Open source software tool is preferred for web-based HIV/AIDS prevention education 
and counseling services support. The schools do not have the funds to pay for 
proprietary e-learning software. We choose Moodle LMS for implementing digital 
learning environment. The Moodle accommodated some of the learning objects that 
included: online lessons, discussion forum topics, and online assessment. Computer 
games were constructed using Empirical Modeling (EM). The online lessons were 
developed using the standard books for HIV/AIDS education in schools. The video 
game was contextually developed to challenge local cultural practices that promote the 
spread of AIDS epidemic in society. 
 
Phase 4: Formative Evaluation of the Digital Learning Environment 
 
Evaluation is done by the students, teachers and HIV/AIDS counselors. These 
stakeholders evaluate the learning environment by assessing learning process, 
computer games, online discussion forum and motivation to use the online platform for 
HIV/AIDS prevention education and counseling services support. The computer games 
were effectively played by the students in formal classroom lessons. The students 
expressed the need to develop more of these similar games since they found them 
useful for learning. The students also appreciated computer game scores for self- 
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evaluation. Questionnaires were used for evaluating learning objects of NetAIDS 
environment. The evaluation was iterative process. The identified system weaknesses 
were fixed to enhance the system under development. This is quality assurance strategy 
for the system. 
 
Phase 5: Systems Implementation 
 
The stable system is obtained when the views and recommendations from the users are 
addressed by the system developer. This system is the recommended one and is 
operationalized. The learning objects of NetAIDS system were recommended by the 
teachers and students after interacting with these educational software tools in the 
NetAIDS environment. Online accounts were created for teachers and students to 
access NetAIDS. Ten CDs of computer games were given to each school that 
experimented NetAIDS. The teachers supported the idea of contributing educational 
content for designing more computer games and developing more online lessons for 
students to access for HIV/AIDS education (Bada et al., 2012b).  
 
7.5 RECOMMENDATION FOR DESIGNING GAMES FOR CLASSROOM USE 
 
Based on experience researchers’ gained from this research to design computer games 
for HIV prevention intervention and prototype evaluation, the following the guidelines 
for designing similar games (Bada and Suhonen, 2011b). 
1) An educational game should be constructed on themes (topics) with 
corresponding learning objectives for each theme (topic). Content contribution 
and evaluation by the subject teachers is important when gathering pedagogical 
requirements for game design. 
2) The game should have an assessment component for formative evaluation of the 
learners’ understanding of the lessons. For the case of NetAIDS game, +1 is 
awarded for every success made in game play and -1 for every unsuccessful 
attempt in the game play and zero for no attempt made. 
3) The game environment should be lively in order to capture learners’ attention. 
Rainbow colors were used for continuous change in the background 
environment of the game. In general the game environment should be 
recreational. 
4) Separate the computer user interface of the game from the interface of the 
lessons so that students do not switch from a game to a lesson or vice versa. 
Alternatively restrict one application to run at any one moment. This way you 
can prevent students from searching answers to the game logic. 
5) In a situation where ICT resources are limited, design games that reside on 
computer CDs. This eliminates the problem of paying for slow and expensive 
Internet services. 
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7.6   SYSTEMS SPECIFICATIONS FOR NetAIDS DEVELOPMENT 
 
Based on the experience of developing NetAIDS environment, the following system’s 
specifications is recommended for developing similar learning environments. 
1) Windows operating system. Windows XP, Windows Vista, Windows 7 or 
the latest version of Windows operating system may be used 
2) Eden window. This provides an environment for computer game design. 
This can be downloaded from online. 
3) Open source e-learning management system. This provides an environment 
for developing virtual classroom for online lessons and discussion forum. 
4) Video camera for recording video drama 
5) DVD/CD-ROM drives for making copies of computer games and video 
drama software. 
6) Monitor with resolution of at least 1280 by 800 true color (60 Hz). 
7) Processor: Intel core ™2 Duo CPU @ 1.80 GHz 
8) Memory (RAM): 2038 MB 
9) Sound, video and game controllers 
 
7.7 SUMMARY 
 
The use of ICT tools for HIV/AIDS prevention educations in secondary schools has been 
evaluated as a good approach of education children of dangers of HIV/AIDS in societies 
and possible preventive measures for all healthy children. The learning objects that 
were designed, developed and evaluated with children and teachers were namely 
computer games, online discussion forum and online lessons. The major outcomes of an 
online web-based project for HIV/AIDS education were discovery of pedagogical 
approach (GASONEL) of using ICT for AIDS prevention and counseling services and 
systems development methodology for developing similar systems for HIV/AIDS 
prevention education and counseling services support for schools especially in 
developing countries of sub-Saharan Africa. In the context of pedagogy we established 
the use of computer games for students’ self-assessment of learning online resources. 
The students were able to reflect on online lessons when they played computer games 
after taking online lessons. The games were very interesting, challenging and 
motivating to the students and teachers. The educational resources for building digital 
environment for HIV/AIDS prevention education were gathered from existing literature 
and students’ drama. Moodle LMS was used as a technical solution to support the 
NetAIDS learning environment. Moodle was chosen because it was available free of 
charge and this solved the problem of schools raising funds for buying proprietary e-
learning software. The computer games were designed using the scheme of work for 
the online lessons and hence the games were designed to test student’s understanding 
of the lessons. The students discussed with fellow students and teachers online. The 
games were played offline using CDs, this was important to keep the lessons and games 
separate so that students don’t have to switch between lessons and games since they 
games were designed the assess individual understanding of the lessons. 
               The NetAIDS environment was evaluated by three schools: one boys’ school, 
one girls’ school and one mixed school in Uganda. The evaluation results by students 
Joseph Kizito Bada: Integrating digital learning Objects for HIV/AIDS prevention: a contextualized 
approach 
16                                     Dissertations in Natural Sciences and Forestry No 96 
 
80 
and teachers strongly recommended the use of discussion forums and computer games 
for HIV/AIDS prevention education and counseling services support in schools. The 
other important recommendation was the inclusion of medical HIV/AIDS counselors in 
the online environment to answer to the queries from students and teachers. A systems 
development methodology was formulated, this takes into consideration e-learning 
systems development for HIV/AIDS prevention education and counseling from five 
different sequential and yet iterative software development process. The phases 
included: The initial content identification from students’ drama and existing learning 
content from text books and the Web, from this we were able to design and develop 
learning objects. The second phase was design of the system which included the 
following components: online lessons, computer games and discussion forum. The 
design was followed by systems construction in which we used open source software 
tool to horde the learning objects. The computers games were coded using C++ and 
produced on CDs for offline play. The games provided alternative way of learning 
HIV/AIDS prevention and assessment strategy for students understanding of the online 
lessons. The use of ICT tools for HIV/AIDS education in high schools has worked well 
in Uganda and now needs greater outreach to other schools in the country. The 
education content generated by teachers through online discussion forum should be 
printed and circulated to students and teachers in schools that do not have internet 
access. Internet can be used productively by schools to equip students with HIV/AIDS 
prevention education. The support from government is important to make the process 
operational in school. There is also need for the relevant stakeholders to fund such 
projects so that implementation is not frustrated by lack of funds. 
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8  Discussion  
 
 
8.1 DISCUSSION OF THE RESULTS 
 
In the PhD research, review of literature indicates that many of the identified 
technology supported solutions for HIV/AIDS preventive education in developing 
countries were designed for the needs and requirements of adult population. Couple of 
cases were noticed where mobiles were effectively used to support communication 
among teenagers. Several ICT-based HIV/AIDS projects which were initiated in various 
schools around Africa were observed. These initiatives were often donor lead and they 
were only active within the time frame of the project. An example of such projects is the 
AIDSWEB project. The following were identified: Most of the identified HIV/AIDS 
preventive education initiatives operated using unidirectional communication where 
the recipients of the information did not communicate back to the sender. Here the 
conclusion is that ICT has been used mainly to address the HIV/AIDS problems that are 
present with the adult population with little focus on teenagers. The future depends on 
the teenagers, giving them little focus in ICT-based HIV/AIDS preventive education 
intervention is like addressing challenges of today and not focusing on the same 
challenges that will occur tomorrow. There is a need to involve teenagers to discuss 
problems of HIV/AIDS infection and prevention approaches using, for instance, the 
community features of web2.0 tools. ICT is a viable tool for communicating important 
points that may be difficult to communicate in face-to-face interactions. This is true 
when it comes to the teenagers’ communication to the adults on issues related to sex 
education. Web provides anonymity and has been effectively used for discussing 
important points and at the same time protecting the identities of the parties involved 
in the discussions.  
      Internet technologies can effectively be used in developing countries for 
communication among teenagers via peer education and counseling leading to 
behavioral change. The research argument is that existing approaches in developing 
countries could be enriched by including the following components to HIV/AIDS 
preventive educational environments: (1) set up an online environment where students 
can contribute their own ideas in preventive actions against HIV/AIDS spread in society 
using mobile technologies, (2) an online counseling service could be set up where 
HIV/AIDS counselors can attend to students who are infected or affected (orphans) by 
HIV/AIDS epidemic, (3) web 2.0 tools and computer games designed based on the 
contextual factors have potential for creating motivating and inspiriting technology 
supported solutions for HIV/AIDS preventive education. In the literature survey we 
found one set of recommendations for designing technology supported HIV/AIDS 
preventive education. Hence, more work is required to come up with a comprehensive 
software design methodologies for HIV/AIDS preventive education. This research 
contributed to the development of the field by developing more specific guidelines and 
suggestions for the design and development of ICT-based interventions in HIV/AIDS 
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preventive education. Since the youth have interest to use Internet for health education 
including HIV/AIDS basic knowledge and prevention (Ybarra and Suman, 2006), a 
digital learning environment has potential of engaging school children to learn about 
HIV/AIDS epidemic by use of a variety of learning objects such as games, online lessons 
and discussion forum in a common environment. The above potential was not fully 
explored in the context of secondary school teenagers in developing countries.  
      The developing countries are not fully utilizing digital services for a number of 
reasons that include: lack of electricity, lack of computer hardware equipment, slow 
Internet due to small bandwidth, lack of funds for investments in ICT, poor attitude 
towards technological innovations, and lack of skills for modern application 
development. However, our argument is that despite of these challenges appropriately 
designed technology supported HIV/AIDS preventive education solution are able to 
contribute to the fight against the disease as reported in (Bada and Suhonen, 2011a). 
From the literature, it was discovered that learning objects for HIV/AIDS education 
were implemented in isolations. Development and evaluation of technology enhanced 
HIV/AIDS prevention education targeting educational needs and contextual 
peculiarities of teenage children in secondary schools was addressed. The need to 
examine the contribution of technology enhanced HIV/AIDS prevention to sexual 
behavioral change among teenage youth as a way of controlling HIV/AIDS infection 
was also addressed. No similar studies have been conducted according the knowledge 
of the researcher. 
        The main contribution of this research is the development of GASONEL pedagogy 
and methodology for ICT-mediated HIV/AIDS prevention education and counseling 
services. The word GASONEL is formulated from GAmes, SOcial NEtworks and 
Lessons. In this research experiments were conducted in schools to scientifically justify 
relationships between learning objects (NetAIDS, computer games and online lessons), 
learning process and learning outcome. The following hypotheses were proved: There 
is direct relationship between use of computer games for formal classroom teaching and 
improved learning process of HIV/AIDS prevention education. The students expressed 
the following points as game attributes: fun and good for assessment. Easy to play after 
taking lessons, creates a recreational environment for learning, keeps students active, 
easier way of learning, fun and positively challenging, a form of examination, and 
increase ability to remember points learned from lessons(Bada and Suhonen, 2011b). 
There is direct relationship between NetAIDS learning environment and the learning 
process. This relationship was proved from experimenting virtual classroom for 
HIV/AIDS education. The online classroom supports the learning process, that is, the 
students’ experience of using virtual classroom resulted into learning new things, ease 
of understanding lessons, active participation in lessons, networking and sharing of 
ideas in HIV/AIDS education (Bada and Suhonen, 2011c). There is direct relationship 
between learning process and HIV/AIDS learning outcome. The use of NetAIDS 
learning environment met the learning objectives of imparting HIV basic knowledge to 
students, taking self-assessment questions using computer games, and successful use of 
online discussion forum for exchange of HIV/AIDS prevention information by students 
((Bada and Suhonen, 2011b; Bada and Suhonen, 2011c).  
        The research contributes to development of new pedagogy with the corresponding 
software design method. These can be used by systems developers and educationists 
Discussion 
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when planning and developing similar systems for classroom use in the future. These 
are namely: GASONEL pedagogy. This is integration of online lessons, networks using 
online discussion forum, and computer games in a common digital learning 
environment for teaching and learning. GASONEL software design method. This is step-
by-step approach of developing software based on the principle of GASONAL 
pedagogy. The next contribution from this study is the software artifact, that is, 
computer games which were highly recommended by teachers and students for formal 
classroom teaching in schools. These games can be improved and more games can be 
developed following the same methods for developing the present ones that were 
experimented. Integration of learning objects in a common digital learning environment 
offers a new pedagogy for online teaching with scaffolds and self-assessment strategy 
by use of computer games. GASONEL pedagogy is cost-effective with use of open source 
software tools for the development of learning objects. 
      The drama game was developed on the basis of Ugandan culture. The online lessons 
with the discussion forum and computer games can be used for HIV/AIDS education in 
any country where the HIV/AIDS prevalence rate is high. 
 
8.2   LIMITATIONS OF THE RESEARCH 
 
NetAIDS was experimented in three schools. The total number of students that 
participated in the actual software demonstration was 80; however, in the last day of 
evaluation only 32 students were available to fill the questionnaires as other students 
were occupied with other school activities. Fifteen teachers from the participating 
schools also took part in software demonstrations. The number of students who 
participated in evaluation was less than the ones who took part in software 
demonstration. This was partly due to other school programs that coincided with this 
research.  
               The research funding was very limited and the number of schools for 
experiment was also limited as funds were not available to arrange trainings for 
teachers and students in many places. This research focused on the use of digital 
learning objects for teenage HIV/AIDS prevention education. The future research 
should include control group to compare results. The major obstacles to online learning 
were the slow speed of Internet and the limited time students are given at schools to 
access Internet in computer labs. More limitations of this study are: (1) the search terms 
might not be comprehensive enough so that relevant articles were left out from the 
survey; (2) the main author of the article did not have an access to all electronic 
databases, for example, ISI Web of Knowledge, which also might limit the amount of 
articles included in the survey; (3) since the study observations emerged from the data, 
there are some bias in the findings and other researchers might have found different 
observations from the same data; (4) we were not able to find similar articles in order to 
relate our findings to them (Bada and Suhonen, 2011a); (5) technology is brought from 
outside and there is lack of iteration. There is need to run the second experiment of 
NetAIDS with modified version of the first NetAIDS based on the feedback and 
experience from the first experiment.  
 
             The validity of the research results are attributed to experiments in real life 
settings. The online lessons were developed using the existing curriculum for 
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HIV/AIDS education in secondary schools. The computer games were formulated using 
the lesson content, and the video drama was developed on the basis of Ugandan 
culture. The credibility of the research is attributed to the involvement of students and 
teachers from multiple schools. The participants learned and practiced NetAIDS 
environment for HIV/AIDS education and they evaluated the learning objects using 
multiple research methods. The methods used for evaluation included questionnaire 
with fixed and open types questions. Content analysis was performed on online 
discussion content. The research questionnaire was designed and used for the first time; 
the future research should administer pilot survey to establish content validity and 
reliability of the questionnaire. The software demonstrations were done in schools with 
students and teachers following the directives from the Ministry of education to allow 
this experiment; the future research should include informed consent documents for 
participants to sign before using the digital objects for learning. However, there is no 
danger in using computers for teaching HIV/AIDS education; this is only a new 
pedagogy that supplements the existing teaching approaches of HIV/AIDS education in 
schools. Student data such as grade in school and computer knowledge were not 
captured in this research and hence not used in the study. Future study should include 
collection of more data from the students. The study results would have been stronger 
if the second experiment was conducted in schools. 
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9  Conclusion and Future 
Research 
 
9.1 SUMMARY OF FINDINGS 
 
 This research has brought together different learning objects in a common environment 
(digital learning environment) which is a quite different aspect from the perspectives of 
most researchers who only focus on one learning object when conducting research. One 
benefit of integrating learning objects is to establish relationship between them and to 
give learners opportunity to choose the most appropriate object on the basis of a 
learner. Individuals learn differently, some people learn faster and more effective using 
discussions and others prefer games as shown by experimental results from this 
research. However, games can be linked to lessons and discussion forum in a common 
learning environment. This research gives a foundation for GASONEL pedagogy and 
software development methodology which practitioners can use to design, develop and 
evaluate online lessons for teenage social problem solving. HIV/AIDS epidemic has 
brought many challenges to the society. This epidemic affects individuals in different 
ways. The worst affected are the people living with AIDS, who need to be counseled 
frequently and whose health is supported by ARV which must be monitored by 
medical personnel. We have established relationships between digital learning 
environment, learning process, learning outcome and computer games. These 
relationships are fundamental when designing online lessons and games for teaching. 
      Literature was reviewed to answer research question 1, which was broken down 
into two questions as follows: 
RQ 1.1: How have contemporary ICT solutions, such as mobile technologies, games, 
Web2.0 and advanced computing solutions been used for HIV/AIDS preventive 
education to address teenagers in Uganda?  
RQ 1.2: What are existing approaches for conducting HIV/AIDS preventive education 
in Ugandan schools? 
It was discovered that static web sites were commonly used by schools to communicate 
HIV/AIDS prevention information to the children. Text books and story books were 
developed for children to read for HIV/AIDS awareness creation. Computer games and 
web 2.0 tools of social networks have not been used or experimented for formal 
teaching in schools. Research question 2 had the following set of questions: 
RQ 2.1: How did the students respond to the use of NetAIDS, computer games, and 
online discussions? 
Hypotheses 
RQ 2.2: Is there direct relationship between NetAIDS environment and learning process 
of the Students?  
RQ 2.3: Is there direct relationship between the NetAIDS environment and learning 
outcomes of the Students? 
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RQ 2.4: Is there direct relationship between learning process and learning outcomes of 
the students? 
To answer research question 2, a virtual classroom (NetAIDS) was designed, developed 
and experimented for HIV/AIDS education in schools. Learning objects were 
demonstrated in schools and administered questionnaires to students and teachers to 
evaluate the digital objects. We tested a number of hypotheses to establish relationships 
between: digital learning environment and the learning process, learning process and 
learning outcome. Our test results show that the digital learning environment 
influences the learning process which in turn influences the learning outcome. Research 
question 3 was broken down into two questions as follows: 
RQ 3.1: How can we design computer games to educate teenagers in schools on 
HIV/AIDS prevention? 
Hypothesis 
RQ 3.2: Is there direct relationship between computer game learning object and 
learning outcome? 
To answer research question 3, computer games were designed for teaching HIV/AIDS 
prevention education. The game content was developed from educational material for 
HIV/AIDS education in schools. The students used the games for learning HIV/AIDS 
basic facts and preventive measures. These games are part of the online lessons 
(NetAIDS). The students evaluated the games and the results show that computer 
games influence learning outcome of the lesson. The findings from this research imply 
that computer games and virtual classroom are appropriate learning objects for 
HIV/AIDS preventive education to teenage children in secondary schools. The teenage 
children are enthusiastic to learn social problems through collaborative networks and 
computer games. Literature research indicated that secondary school children in some 
countries like Tanzania and South Africa informally used cartoons for AIDS education. 
This research enhances the existing practices by experimenting and evaluating new 
approach of combining computer games and virtual classroom for formal HIV/AIDS 
preventive education in schools. The research result indicates that computer games 
when designed appropriately for formal teaching enhance learning and self-evaluation 
of students in classroom. Similarly, virtual classroom creates an appropriate 
educational environment for teenagers to engage in active and productive discussions 
of social problems. This networking promotes knowledge generation from children and 
brings out salient issues to the attention of professional counselors to address. 
Research question 4 had two specific questions as follows: 
RQ 4: How can we use ICT to foster behavioral change in school children as a means of 
preventing HIV/AIDS infection? 
Content analysis of students’ online discussions was performed to answer question 4. 
Analysis results show that students are likely to change behavior when they learn from 
each other through online discussions and counseling. We established that through 
online discussions the students discouraged pre-marital sex, consumption of alcoholic 
drinks, idleness, and peer-pressure. The students further called for obedience to parents 
and other elders who give them parental advice. Research question 5 states as follows: 
RQ 5: How can we design a digital learning environment with integrated learning 
objects for HIV/AIDS prevention education? 
Conclusion and future research 
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The last research question, question 5, is answered by development of a pedagogical 
perspective, that is, GASONEL pedagogy for teaching HIV/AIDS prevention education 
using digital learning environment. GASONEL makes use of computer games, online 
lessons and discussion forum for imparting HIV/AIDS knowledge to students. We also 
developed GASONEL software design method for developing NetAIDS or similar 
digital learning environments for HIV/AIDS or other health related educational areas. 
 
9.2   RECOMMENDATION FOR FUTURE RESEARCH 
 
The research report in this thesis gives direction to several new research directions that 
could be pursued in the future. 
          The future research needs to examine the application of mobile computing in 
counseling services to the youth. There is need to investigate how technology can 
optimize services from the few medical counselors available for teenage counseling.  
          Another research direction is development and evaluation of video based 
animations for HIV/AIDS education in secondary schools. The video games constructed 
by students need to be reconstructed using 3D or other forms of animations. These 
should be experimented and evaluated in schools. 
          GASONEL pedagogy should be experimented in another environment, which 
may be in another country or in another continent so that the results presented here can 
be compared with the results from another country and a complete theory, pedagogy 
and methodology emerges out of it. 
          The present games were developed using proprietary environment, it would be 
good to develop similar games using open source software. The online lessons and 
discussions were implemented using open source software environment (Moodle). 
             There is need to demonstrate more games and online lessons in secondary 
schools. Students should be assessed using questions on HIV/AIDS. The concept of 
having an experimental group and a control group should be used to assess the 
effectiveness of students to learn when using computer games, online lessons and 
discussion forum. 
         This study contributed to the development of the digital learning objects in order 
to address HIV/AIDS prevention and eventually behavioral change among youth. 
However, the behavioral change is a complex phenomenon and difficult to evaluate 
when a single intervention is used in a study. In future a different intervention should 
be used to address HIV/AIDS prevention and behavioral change using longitudinal 
research approach. In addition, the participatory aspects of the current implementation 
could be strengthened by integrating co-design of the learning content. 
     
 
 
 
 
 
 
 
 
 
Joseph Kizito Bada: Integrating digital learning Objects for HIV/AIDS prevention: a contextualized 
approach 
16                                     Dissertations in Natural Sciences and Forestry No 96 
 
88 
 
 
 
 
 
 
 
 
 
 
 
  
 
Dissertations in Natural Sciences and Forestry No 96                                                   89 
                                                                                                                       
 
References 
   
Adegoju, A. (2010). Dramatic and Persuasive techniques in the dissemination of 
HIV/AIDS messages in Abule Oloke Merin Radio Soap Opera of South-western 
Nigeria. The International Journal  of Language Society and culture. Available at:              
http://www.educ.utas.edu.au/users/tle/JOURNAL/. 
Alavi, M., Wheeler, B. and Valacich, J. (1995). Using IT to reengineer business 
education: An exploratory  investigation to collaborative telelearning. MIS 
Quarterly, 19(3), 294-312. 
Al-Khanjari, Z. A., Kutti, N. S. and Dorvio, A. S. S. (2011). Promoting online learning 
through learners vision. ACM inroads, 2(3). 
Ally, M., (2004). Foundations of educational theory for online learning. In T. Anderson. 
and F. Elluomi (Eds.), Theory and Practice of Online Learning (pp. 3-29). 
Athabasca, AB, Canada: Athabasca University. 
Arh, T.,  Debevc, M., Pipan, M.and. Blazic, B. J. (2007). SUMI evaluation of the 
EducaNext educational portal. Proceedings on the 7th WSEAS International 
Conference on Applied Informatics and Communications, Athens, Greece, August 24-
26, 2007, pp. 355-358. 
Avgerou, G.  (2002). Information systems and global diversity. Oxford & New York: 
Oxford University Press. 
Ayeta, A. W. (2008). Don’t Play with Fire. Fountain junior living youth series. Fountain 
Publishers.  
 Bada, J. K. and Suhonen, J. (2011a). Survey on ICT for HIV/AIDS Preventive Education: 
Are the teenagers forgotten in developing countries? Journal of Emerging Trends 
in computing and  Information Technology, 2(6), 263-275. 
Bada, J. K. and Suhonen, J. (2011b). Developing and evaluating computer games: a 
pedagogical perspective for HIV/AIDS prevention in schools. Problems of 
Education in the 21st Century, 33(11), 9-27. 
Bada, J. K. and Suhonen, J. (2011c). NetAIDS: Digital learning environment for 
HIV/AIDS Education in Ugandan Schools. Journal of health informatics in 
developing countries, 5(2), 297-308. 
Bada, J. K. and Suhonen, J. (2009a). A Framework for designing web-based HIV/AIDS 
preventive education and counseling services to youth: A Ugandan perspective.  
Proceedings of the 3rd  IADIS e-learning  conference Algarve Portugal, 17th -20th June 
2009. 
Bada, J.K. and Suhonen, J. (2009b). Towards Conceptual Design of e-learning 
Environment for HIV/AIDS Education and Counseling Services.  Proceedings of 
the 5th International conference in Computing and Information Technology Research, 
ICCIR 2009, Kampala Uganda, 2-5 August 2009.   
Bada, J.K. and Suhonen, J. (2012). Behavioral change: Content Analysis of Students’ 
online Discussions in HIV/AIDS Education. Proceedings of the 4th Annual 
international conference on ICT for Africa. Makerere University Business School 
(MUBS), Kampala, Uganda, March 21-24, 2012 
Joseph Kizito Bada: Integrating digital learning Objects for HIV/AIDS prevention: a contextualized 
approach 
16                                     Dissertations in Natural Sciences and Forestry No 96 
 
90 
Bada, J. K., Suhonen, J. and Sutinen, E. (2012). GASONEL: Pedagogy and software 
design method for HIV/AIDS education. East African researcher, 2(2), pp. 55-73. 
 Becta. (2002). Computer Games in Educational Project: Report. Retrieved September 27, 
2012 from    
http://tna.europarchive.org/20080509164701/partners.becta.org.uk/index.php?se
ction=rh&rid=13595 
Begona, G. (2007). Digital games in education: The design of games-based learning 
environments. Journal of Research on Technology in Education, 40(1), 23-38. 
Berelson, B. (1952). Content analysis in communication research, Free Press, Illinois, 1952. 
Bermejo, S. (2005). Cooperative electronic learning in virtual laboratories through 
forums, IEEE Transactions in Education, 48(1), 140-149. 
Beynon, W. M. (1989). Evaluating definitive principles for interactive graphics. In Proc. 
Computer  Graphics International, 88, 291-303. Springer-Verlag. 
Beynon, W. M. and Russ S. B. (1992). The Interpretation of states: a new foundation for 
computation?  Technical report, University of Warwick.    
Beynon, W. M, Norris, M. T, Orr, R. A, Slade, M. D, Yung, Y. P and Yung, Y. W. (1989). 
Software construction using definitions: an illustrative example. Research Report 
147, Department of Computer Science, University of Warwick. 
Bloome, A. K. (2001), Schools think about HIV/AIDS: A World links online collaborative 
project, TeckKnowLogia, July/August 2001, Retrieved September 27, 2012 from 
http://www.techknowlogia.org/TKL_Articles/PDF/295.pdf 
Bloome, A. K. (2002). Do U know? Using ICT to fight HIV/AIDS. Bulletin of Medicus  
          Mundi Switzerland, No. 85, July 2002. Retrieved September 27, 2012   
          http://graduateinstitute.ch/aspd/wsis/DEVDOT/03811.HTM.          
Bonanno, P. (2008). Learning through collaborative gaming: A process-oriented 
pedagogy. Publications in Education, No. 127.  University of Joensuu, Finland. 
Bruner, J. (1966). Toward a theory of instruction. Cambridge, M.A: Harvard University 
Press. 
Bull S.S., Phibbs, S., Watson, S. and McFarlane, M. (2007). What do young adults expect 
when they go online? Lessons for development of an STD/HIV and pregnancy 
prevention website. Journal of Medical Systems, 31(2), 149-158.  
Burke, K. and Chidambaram, L. (1999). An assessment of change in behavioral 
dynamics  among computer  supported groups: Different factors change at 
different rates. Industrial  Management and Data Systems, 99(7), 288-295. 
Chao, L., Gow, J., Akintole, O., & Pauly, M. (2010). A comparative evaluation of two 
interventions for educator training in HIV/AIDS in South Africa. International 
Journal of Education and Development  Using ICT, 6(1). Retrieved September 27, 
2012             http://ijedict.dec.uwi.edu/viewarticle.php?id=820. 
Chikonzo, A. (2005). Community services: Librarians and use of information 
communication technologies in the provision of HIV/AIDS information in 
developing countries. World Library and Information Congress:  71st IFLA General 
Conference and Council. “Libraries – A Voyage of Discovery”. August 14-18, 2005. 
Oslo, Norway. Retrieved  September 27, 2012  from 
http://archive.ifla.org/archive/IV/ifla71/papers/101e-Chikonzo.pdf. 
 
References 
 Dissertations in Natural Sciences and Forestry No 96        91 
 
Clark, R. E. (1983). Reconsidering research on learning from media. Review of Educational 
Research, 53(4), 445-460. 
Cohen, L., Manion, L., & Marrison, K. (2000). Research methods in education (5th ed.). 
London/New York: Routledge Falmer. 
Creswell, J. W. (2003). Research design: Qualitative, quantitative and mixed approaches (2nd 
ed.). Thousands Oaks: Sage Publications. 
Davis, C.M., Ellis, J.B., Kellogg, W.A., van Beijma, H., Hoefman, B., Daniels, S.D., and  
           Loggers, J.-W. (2010). Mobile phones for health education in the developing  
           world: SMS as a user interface. Proceedings of the First ACM Symposium on  
           Computing for Development. December 17-18, 2010, London, U.K.           
Denzin, N. K. & Lincoln, Y. S. (2003). Introduction: The disciplines and practices of 
qualitative research in N.K. Denzin & Y. S. Lincoln (Eds.), The landscape of 
qualitative research: theories  and issues (pp. 1-46). Thousand Oaks: Sage 
Publications. 
Dewey, J. (1938). Experience and education. Collier, New York. 
Goodhue, D., and Thompson, R. (1995). Task-technology fit and individual 
performance. MIS Quarterly, 19(2), 213-236. 
Duveskog, M., Sutinen, E and Vesisenaho, M. (2003). HIV/AIDS education in Tanzania 
blended with a programming course. Proceedings of the International Conference on 
Information Technology: Research and Education, August 11-13, 2003, pp. 179-183. 
Duveskog, M., Bednarik, R., Kemppainen, K., and Sutinen, E. (2009). Designing a story-    
            based platform for HIV and AIDS: Counseling with Tanzanian children.  
            Proceedings of the 8th  International Conference on Interaction Design and Children,  
            June 3-5, Como, Italy, pp. 27- 35. 
Egenfeldt-Nielsen, S. (2005). Beyond edutainment. Unpublished Dissertation, University 
of Copenhagen, Denmark. 
Ehn, P. (1993). Scandinavian design: on participation and skills. In D. Schuler and A. 
Namioka. (eds.): Participatory design: Principles and practices (pp. 41-78). NJ.:  
Lawrence Elbaum. 
Fabricant, R. (2009). Project Masiluleke. Interactions, 16(6), 6-12. 
Fabricatore, C. (2001). Learning and videogames: an unexploited synergy. Retrieved 
September 27, 2012 from http://www.learndev.org/dl/FabricatoreAECT2000.pdf. 
Facer, K. (2003). Computer games and learning. Why do we think it is worth talking 
about computer games and learning in the same breath? Retrieved September 
27, 2012 from 
http://www.futurelab.org.uk/download/pdfs/research/disc_papers/Computer_G
ames_and_Learning_discpaper.pdf. 
Fazekas, K., Moffet, J. (2009). Communicating with youth: Using the Internet and  
             mobile phones in reproductive health programs. YouthLen, May 2009. 
Freedom HIV/AIDS (2010). Africa reach program. Retrieved September 27, 2012 from  
              http://www.freedomhivaids.in/AfricaProgram.htm. 
Ganjalizadeh, S and Molina, P. (2006). Overview of open source Learning Management 
Systems. EDUCAUSE Evolving Technologies Committee.  
Gyekye, K. (1997). Philosophy, culture, and technology in the postcolonial. In E. 
C. Eze (Ed.), Postcolonial African Philosophy: A critical reader (pp. 25-44). 
Cambridge, US: Balckwell Publishers. 
Joseph Kizito Bada: Integrating digital learning Objects for HIV/AIDS prevention: a contextualized 
approach 
16                                     Dissertations in Natural Sciences and Forestry No 96 
 
92 
Hadjeerrouit, S. (1999). Constructivist approach to object-oriented design and 
programming. In the Proceedings of the Fourth Annual ITiCSE Conference on 
Innovation and Technology in Computer Science for Education, pp. 171-174. 
Haughey, M. and Muirhead, B. (2005). Evaluating learning objects for schools.  E-Journal 
of Instructional Science and Technology, 8,1. Retrieved  September 27, 2012 
            http://www.eric.ed.gov/PDFS/EJ850358.pdf. 
Hingorani, K., Sankar, C. S. and Kramer, S. (1998). Teaching project management 
through an information-technology based method. Project Management Journal, 
29(1), 10-21. 
Hoefman, B. and Aponyu, B. (2010). Using SMS for HIV/AIDS education and to expand  
             the use of HIV testing and counseling services at the AIDS information center  
             (AIC) Uganda. Proceedings of the 2nd International Conference on M4D Mobile  
             Communication for Development, Nov 2010, Kampala Uganda.  
Hwabamungu, B., and Williams, Q. (2010). M- health adoption and sustainability 
prognosis from a Care givers’ and patients’ perspective. Proceedings of the 2010 
Annual Research Conference of the South African Institute of Computer Scientists and 
Information Technologists (SAICSIT '10), pp. 123-131. 
Kamatsiko, V. (2005). Monde the courageous girl. Fountain  Publishers,  
            Reprinted. 
Kaptelinin, V. and Cole, M. (2001). Individual and collective activities in educational 
game playing. In T. Koschmann and R. Hall (Eds.) CSCL2 Carrying forward the 
conservation. Mahwah, NJ: Lawrence Erlbaum Associates, pp.303-316. 
 Karagiorgi, Y., and Symeou, L. (2005). Translating constructivism into Instructional 
Design: Potential and limitations. Educational Technology & Society, 8(1), 17-27 
Kelly, M.J. (2001). The response of Information Technology to the challenge of 
HIV/AIDS in Higher Education Institutions in Africa, Ad Hoc Expert Group 
Meeting on the use of Information and Communication Technologies in Africa, Nairobi: 
November 19-21, 2001. 
Kensing, F., and Blomberg, J. (1998). Participatory design: Issues and concerns. 
Computer Supported Collaborative work, 7(3-4), 167-185. 
Kessy, D., Kaemba, M., and Gachoka, M. (2006). The reasons for Underuse of ICT in 
education: in the context of Kenya, Tanzania and Zambia. Proceedings of the 
Fourth IEEE International Conference on Technology for Education in Developing 
Countries, 10-12 July 2006, Iringa, Tanzania. 
Kewaza, S., Ntungwa, A., Tamale, C., Tindikahwa, R. (2008a). The Adventures of Wolu 
and Zara. Baroque Publishers Uganda Limited. 
 Kewaza, S., Ntungwa, A., Tamale, C., Tindikahwa, R. (2008b). Lonely Makina. Baroque 
Publishers Uganda Limited. 
Kewaza, S., Ntungwa, A., Tamale, C., Tindikahwa, R. (2008c). No More Tears. Baroque 
Publishers Uganda Limited. 
Kewaza, S., Ntungwa, A., Tamale, C., Tindikahwa, R. (2008d). A Night of Trouble. 
Baroque Publishers Uganda Limited. 
Kewaza, S., Ntungwa, A., Tamale, C., Tindikahwa, R. (2008e). The Brave Girl. Baroque 
Publishers Uganda Limited. 
References 
 Dissertations in Natural Sciences and Forestry No 96        93 
 
Kihumuro, A. (2007). Fighting HIV among the youth, International Youth Day, The 
Newvision, Retrieved September 27, 2012 from 
http://www.enteruganda.com/brochures/internyouthdaypageb.htm. 
Kurilovas, E. (2007). Digital Library of Educational Resources and Services: Evaluation 
of Components. Informacijos Mokslai (Information Sciences), 42(3), 69-77. 
Kurivolas, E. and Dagiene, V. (2009). Learning objects and virtual learning 
environments Technical evaluation criteria. Electronic Journal of E-learning, 7(2), 
127 – 136.           
Lamwaka, B. (2003). Anena’s victory. Fountain Publisher’s Ltd. 
Lave, J. and Wenger, E. (1991).  Situated Learning. Legitimate peripheral participation. 
Cambridge University Press. 
 Learning About Living. (2010). E-learning  system for the Nigerian Family Life and 
HIV/AIDS education school curriculum. Retrieved September 27, 2012 from 
http://www.learningaboutliving.org/south. 
Leidner, D and Järvenpää, S. L. (1995). The use of information technology to enhance 
management school education: A theoretical view, MIS Quarterly, 10(3), 265-291. 
Liccardi, E., Ounnas, A., Pau, R., Massey, E., Kinnunen, P., Lewthwaite, S., Midy, M. A., 
and Sarkar. C. (2007). The role of social networks in students’ learning 
experiences. Working group report on ITiCSE on Innovation and Technology in 
Computer Science Education, pp. 224-237. 
Lasic-Lazic, J., Banek, Z, M., Spiranec, S. and Klindzic, J. (2006). Using open source 
learning Management System for educating information professionals. 
Retrieved September 27, 2012 from 
http://works.bepress.com/mihaela_banek_zorica/5/ 
Lubega, M.K. and Bukenya, G.N. (2005). A learner’s companion on making healthy choices 
using life skills education in managing our sexuality and controlling HIV/AIDS. 
Malone, T.W. and Lepper, M. (1987a). Intrinsic motivation and instructional 
effectiveness in computer-based education. In R.E. Snow, and M.J. Farr, (Eds.), 
Aptitude learning and instruction: vol. 3. Conative and affective process analyses. 
London: Lawrence Erlbaum Associates. 
Malone, T.W. and Lepper, M. (1987b). Making learning fun: Taxonomy of intrinsic 
motivation for learning. In R.E. Snow,. and M.J. Farr, (Eds.), Aptitude learning and 
instruction: vol. 3. Conative and affective process analyses.  Hillsdale, NJ: Lawrence 
Erlbaum.  
Masizana-Katongo, A. N., Leburu-Dingalo, T. K., Mpoeleng, D. (2009). An expert  
            system for HIV and AIDS information. Proceedings of the World Congress on  
             Engineering, Vol 1. WCE  July 1- 3, 2009, London, U.K. Retrieved September 27,  
            2012 from http://www.iaeng.org/publication/WCE2009/WCE2009_pp88-      
92.pdf.  
Mbarika, V. W., Sankar, C. S., and Raju, P. K. (2003). Perceived role of multimedia 
instructional materials on multicriteria technology and engineering decisions. 
Decision Sciences Journal of Innovative Education, 1 (2), 225-248. 
McDonald, J. (2006). Learning object: A new definition, a case study and an argument 
for change. In L. Markauskaite, P. Goodyear, & P. Reimann (Eds.) Proceedings of 
the 23rd Annual Conference of the Australasian Society for Computers in Learning in 
Joseph Kizito Bada: Integrating digital learning Objects for HIV/AIDS prevention: a contextualized 
approach 
16                                     Dissertations in Natural Sciences and Forestry No 96 
 
94 
Tertiary Education: Who’s Learning? Whose Technology? (pp. 256–265). Sydney: 
Sydney University Press. 
McFarlane, A., Sparrawhawk, A., & Heald, Y. (2002).  Report on the educational use of 
games. Retrieved September 27, 2012 from 
http://www.oercommons.org/community/report-on-the-educational-use-of-
games.  
Merriam, S. B. (1998). Qualitative research and case study applications in education (2nd ed.). 
San Franscisco: Jossey-Bass. 
Mishra, S. (2002). A design framework for online learning environments, British Journal 
of Educational Technology, 33(4), 493-496. 
Morphew, V. N. (2000). Web-based learning and instruction: a constructivist approach. 
In L. Lau, (Ed.) Distance learning technologies: Issues, trends and opportunities (pp. 
1-15). Hershey, PA: Idea           Group. 
Muller, M. J. and Kuhn, S. (1993). Participatory design, Communication of ACM, 36(6), 
24-28. 
Nikolakaki, M and Paraskeva, F. (2005). Integrating e-learning technologies and 
practices within university teaching: challenges and perspectives. Proceedings of 
the 5th WSEAS International Conference on Applied Informatics and Communications, 
Malta, September, 15-17, 2005, pp. 138-142. 
Nunnally, J. (1967). Psychometric theory. New York: McGraw-Hill. 
Nussbaum, M. (1999). Diseno, desarrollo y evaluacion de videojuegos portatiles 
educativos autorregulados. Ciencia al Dia Internacional, 3(2), 1-20. 
Onwuegbuzie, A. (2002). Why can’t we all get along? Towards a framework for 
unifying research paradigms.  Education, 122(3), 518-530. 
Ortiz, D. J, Cheng, K. G, Ovalle-Bahamon, R, and Bing, E. G. (2010). Using ICT in the 
design of health  preventions in developing countries: Lessons from Angola. 
Proceedings of the First International Workshop on Interactive Systems in Health Care. 
WISH 2010, April 11, 2010, Atlanta, Georgia, USA. 
Piaget, J. (1969). Judgement and reasoning in the child. London, Routledge & Kegan Paul. 
 PIASCY (2001). National young people HIV/AIDS communication program. Concept paper.  
           Retrieved September 27, 2012 from  
           http://www.aidsuganda.org/pdf/piascy_doc.pdf. 
 PIASCY (2003a). Implementing the Presidential initiative on the AIDS strategy for 
communication to the youth. Enhancing HIV/AIDS awareness and dialogue among 
youth leadership in Uganda. Office of the President, Ministry of Gender, Labor and 
Social Development, UN Country Team and Uganda AIDS Commission, 
Kampala June 2003. Retrieved September 27, 2012 from             
http://www.aidsuganda.org/pdf/HE_Advocacy_Initiative.pdf.  
PIASCY (2003b). Recommendation of youth leaders from the districts of Eastern region,  
           Uganda.  Presidential dialogue with Youth on HIV/AIDS and Development. Mbale  
            secondary school. October 11-12, 2003. Retrieved September 27, 2012 from      
            http://www.aidsuganda.org/pdf/mbale_seminar_youth_major_concerns.pdf. 
 PIASCY (2005). Recommendations by youth leaders from the districts of southwestern  
            Uganda. Presidential dialogue with Youth on HIV/AIDS and Development. National  
    Teachers’ College kabala. November 25, 2005. Retrieved September 27, 2012 from  
             http://www.aidsuganda.org/pdf/kabale_recommendations.pdf. 
References 
 Dissertations in Natural Sciences and Forestry No 96        95 
 
 Prensky, M. (2001). Digital game-based learning. New York: McGraw-Hill. 
Puccio, J.A., Belzer M., Olson J., Martinez, M., Salata, C., Tucker, D., Tanaka D. (2006).  
           The use of cell phone reminder calls for assisting HIV-infected adolescents and  
            young adults to adhere to highly active antiretroviral therapy: a pilot study.  
            AIDS Patient Care STDS, 20(6), 438-444. 
    Ram, A. (2007). Research methods. New  Delhi. Rawat Publications.  
Reeves, T.C. (2000). Socially responsible educational technology research. Educational  
            Technology, 40(6), 19-28. 
Sabina, M., (2007). Indian mobile games to fight HIV/AIDS in Africa. Retrieved September 
27, 2012 from http://www.changemakers.net/files/Press%20Release%20-
%20Mobile%20HIV%20Games%20Africa.pdf. 
Santrock, J.W. (2008). Educational psychology. Third Edition. McGraw-Hill International  
             Edition. University of Texas, Dallas. 
Schwen, T. M., and Hara, N. (2003). Community of practice: A metaphor for online 
design? The Information  Society, 19, 257–270. 
Squire, K. (2005). Game-based learning: Present and future state of the field. Madison, WI: 
University of Wisconsin-Madison Press. 
 Stary, C. and Totter, A. (2008). On learner control in e-learning, Proceedings of the 13th 
European Conference on Cognitive Ergnomics: Trust and Control in Complex Social 
Technical Systems, pp. 41-48. 
Sutinen, E and  Vesisenaho, M. ( 2005).  ICT Education in Tanzania: a 
contextualized approach. In Proceedings of the 11th Conference on 
Human Computer Interaction International, HCI 2005, July, Las Vegas, 
Nevada (7 pages), CD-ROM.  
Svoronos, T., Jillson, I. N., and Nsabimana, M. M. (2008). TRACnet’s absorption into the 
Rwandan HIV/AIDS response. International Journal of Healthcare Technology and 
Management,  9(5), 430-445. 
Swantz, M.L. (1989). Transfer of technology as an intercultural process. 
Transactions of the Finnish anthropological society: 24. Helsinki: Finnish 
Anthropological Society. 
 Tam, M. (2000). Constructivism, instructional design, and technology: Implications for  
            transforming distance learning. Educational Technology and Society, 3(2), 50-60. 
Tanja. A., Matja. D., Matija. P., and Borka. J. (2007). SIMU evaluation of the 
EducaNext educational portal, Proceedings of the 7
th
 WSEAS international 
conference on applied informatics and communications, Athens, Greece.  
Tiihonen, T,. Mursu, A. & Korpela, M. (2006). Creating a framework to recognize 
context-originated factors in information systsms in organizations. In J. 
Berleur, M. I. Nurminen & J. Impagliazzo (Eds.), Proceedings of the 7th 
International Conference  IFIP-TC9, Relationship between Computers and 
Society, September Maribor, Slovenia, International Federation for 
Information Processing / Springer Science and Business Media (pp. 367-
369). 
Torpel, B. (2005). Participatory design:  a multi-voiced effort. Proceedings of the 4th 
Decennial  conference on critical computing: Between sense and sensibility. New York: 
ACM Press, pp. 177-181.  
Joseph Kizito Bada: Integrating digital learning Objects for HIV/AIDS prevention: a contextualized 
approach 
16                                     Dissertations in Natural Sciences and Forestry No 96 
 
96 
Treacy, M. (1985). An empirical evaluation of a causal model of user information 
satisfaction. Proceedings of the Sixth International Conference on Information Systems, 
Indianapolis, pp. 285-287 
Tumwesigye, E. (2004). A teacher’s handbook on HIV/AIDS Prevention in Schools. Fountain   
            Publishers. Second Edition. 
UAC, (2011). National HIV Prevention Strategy 2011-2015. Expanding and doing HIV 
prevention better. Retrieved September 27, 2012 
fromhttp://www.aidsuganda.org/documents/NPS.pdf. 
UNAIDS, (2009). AIDS Epidemic update, November 2009 
UNAIDS, (2011). World AIDS Day Report.   
UNESCO,  (2006). HIV & AIDS, and safe, secure and supportive learning environments. Good 
policy  in HIV & AIDS and Education. 
UNESCO, (2011a). UNESCO’S Trategy for HIV and AIDS.  Available at: 
http://www.unesco.org/aids. 
UNESCO,  (2011b). Use a Computer Game to teach HIV prevention to youths. Available 
at: http://www.unesco-ci.org/tools/games/fastcar. 
Van Den Akker, J. (1999). Principles and methods of development research. In: J. van 
den Akker, R.M. Branch, K.L, Gufstafson, N. Nieveen & T. Plomp (Ed). Design 
approaches and tools in education and training. Dordrecht: Kluwer Academic 
Publishers. 
Villiers, M. (2005). Three approaches as pillars for interpretive information systems 
research: development research, action research and grounded theory. 
Proceedings of 2005 Annual Research Conference of the South African Institute of 
Computer Scientiests and Information Technologiest on IT Research in Developing 
Countries, pp.142-151.             
Vrasidas, C. (2004). Issues of pedagogy and design in e-learning systems, ACM 
Symposium on  Applied Computing, March, 14-17 2004, Nicosia, Cyprus. 
 Vrasidas, C., and Glass, G. V. (2002). A conceptual framework for studying distance  
              education. In C.  Vrasidas and G. V. Glass (Eds.), Current perspectives in applied  
             information technologies: Distance education and distributed learning, (pp. 31-56).  
             Information Age Publishing, Inc., Greenwich, CT.  
Vygotsky, L.S. (1962). Mind in society. Cambridge, M.A. Harvard University Press. 
Vygotsky, L.S. (1978). Mind in society: The development of higher psychological processes. In 
M. Cole, V. John-Steirner, S. Scribner. and E. Souberman, Cambirdge MA, 
Havard University Press. 
Wegerif, R. (1998). The social dimension of asynchronous learning networks. Journal of 
ALN,  2(1), 34– 49. 
Williams, J., Clegg, P., and Dulaney, E. (2005). The advantages of adopting open source 
software. InformIT.  
Woodrow, W. W. (2009). Catalyzing a perfect storm: mobile phone-based HIV- 
             prevention behavioral interventions. Interactions, 16(6), 6-12.  
Ybarra M.L., Kiwanuka J., Emenyonu N., Bangsberg, D. R. (2006) Internet use among  
            Ugandan adolescents: Implications for HIV intervention. PLoS Med 3, 11. 
Yoo, Y and Alavi, M. (2001). Media and group cohesion: Relative influences on social 
presence, task participation, and group consensus. MIS Quarterly, 25(3), 371-390. 
